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LEVAQUIN@ (levofloxacin) Tablets 
LEVAQW (levofloxacin) Injection 
LEVAQUIN@ (levofloxacin in 5% dextrose) Injection 
DESCRIPTION 
LEVAQUIN@ (1 evo fl oxacin) is a synthetic broad spectrum antibacterial agent for oral and 
intravenous administration. Chemically, levofloxacin, a chiral fluorinated carboxyqumolone, is 

the pure (-)-(S)- enantiomer of the racemic drug substance ofloxacin. The chemical name is 
(-)-(S)-9-fluoro-2,3d~y~o-3-methyl-lO-(4-me~y1-1-piperaziny1)-7-oxo-7H-pyrido[l ,2,3de]- 
1,4-benzoxazine-6carboxylic acid hemihydrate. 

The chemical structure is: 
Its empirical formula is Cr8H2&N304 l % Hz0 and its molecular weight is 370.38. Levofloxacin 
is a iight yellowish-white to yellow-white crystal or crystalline powder. The molecule exists as a 
zwitterion at the pH conditions in the small intestine. 

The data demonstrate that from pH 0.6 to 5.8, the solubility of levofloxacin is essentially 
constant (approximately 100 mg/mL). Levofloxacin is considered soluble toj-eely soluble in this 

pH range, as defined by USP nomenclature. Above pH 5.8, the solubility increases rapidly to its 
maximum at pH 6.7 (272 mg/mL) and is consideredfreely soluble in this range. Above pH 6.7, 
the solubility decreases and reaches a minimum value (about 50 m&r&) at a pH of 
approximately 6.9. 

Levofloxacin has the potential to form stable coordination compounds with many metal ions. 
This in vitro chelation potential has the following formation order: A1+3Xu+SZn+L>Mg’ka+2. 

LEVAQUIN Tablets are available as film-coated tablets and contain the following inactive 
ingredients: 

250 mg (as expressed in the anhydrous form): hydroxypropyl methylcelIulose, crospovidone, 
microcrystalline cellulose, magnesium stearate, polyethylene glycol, titanium dioxide, 
polysorbate 80 and synthetic red iron oxide. 

500 mg (as expressed in the anhydrous form): hydroxypropyl. methylcellulose, crospovidone, 
microcrystalline cellulose, magnesium stearate, polyethylene giycol, titanium dioxide, 
polysorbate 80 and synthetic red and yellow iron oxides. 

750 mg (as expressed in the anhydrous form): hydroxypropyl methylcellulose, crospovidone, 
microcrystaliine cellulose, magnesium stearate, polyethylene glycol, titanium dioxide, 



polysorbate 80. 

LEVAQUIN Injection in Single-Use Vials is a sterile, preservative-free aqueous solution of 
levofloxacin with pH ranging from 3.8 to 5.8. LEVAQUlN Injection in Premix Flexible 
Containers is a sterile, preservative-free aqueous solution of levofloxacin with pH ranging &om 
3.8 to 5.8. The appearance of LEVAQUIN Injection may range f?om a clear yellow to a 
greenish-yellow solution. This does not adversely affect product potency. 

LEVAQUfN Injection in Single-Use Vials contains levofloxacin in Water for Injection. 
LEVAQUJN Injection in Premix Flexible Containers is a dilute, non-pyrogenic, nearly isotonic 
premixed solution that contains levofloxacin in 5% Dextrose (DsW). Solutions of hydrochloric 
acid and sodium hydroxide may have been added to adjust the pH. 

The flexible container is fabricated from a specially formulated non-plasticized, thermoplastic 
copolyester (CR3). The amount of water that can permeate from the container into the overwrap 
is insuflicient to affect the solution significantly. Solutions in contact with the flexible container 
can leach out certain of the container’s chemical components in very small amounts within the 
expiration period. The suitability of the container material has been confiied by tests in 
animals according to USP biological tests for plastic containers. 

CLINICAL P HARMACOLOGY 

The mean *SD pharmacokinetic parameters of levofloxacin determined under single and steady 
state conditions following ora (P.o.) or intravenous (i-v.) doses of levofloxacin are summarized 
in Table 1. 

Absorption 

Levofloxacin is rapidly and essentially completely absorbed after oral administration. Peak 
plasma concentrations are usually attained one to two hours after oral dosing. The absolute 
bioavailability of a 500 mg tablet and a 750 mg tablet of levofloxacin are both approximately 
99%, demonstrating complete oral absorption of levofloxacin. Following a single intravenous 

dose of levofloxacin to healthy volunteers, the mean +_SD peak plasma concentration attained 

was 6.2 fl .O pg/mL after a 500 mg dose infUsed over 60 minutes and 11.5 +_4.0 pg/mL after a 
750 mg dose infused over 90 minutes. 

Levofloxacin pharmacokinetics are linear and predictabti-after single and multiple ora /or iv. 
dosing regimens. Steady-state conditions are reached within 48 hours following a 500 mg or 

750 mg once-daily dosage regimen. The mean +SD peak and trough plasma concentrations 
attained following multiple once-daily oral dosage regimens were approximately 5.7 +1.4 and 

0.5 +0.2 pg/mL after the 500 mg doses, and 8.6 fl.9 and 1. I +0.4 pg/mL after the 750 mg doses, 
respectively. The mean ltrSD peak and trough plasma concentrations attained following multiple 



once-daily iv. regimens were approximately 6.4 HI.8 and 0.6 HI.2 @nL after the 500 mg 

doses, and 12.1 +4.1 and 1.3 HI.71 pg/mL after the 750 mg doses, respectively. 

Oral administration of a 500-mg LEVAQULN tablet with food slightly prolongs the time to peak 
concentration by approximately 1 hour and slightly decreases the peak concentration by 
approximately 14%. Therefore, levofloxacin tablets can be administered without regard to food. 

The plasma concentration profile of levofloxacin after i.v. administration is similar and 
comparable in extent of exposure (AUC) to that observed for levofloxacin tablets when equal 
doses (mg/mg) are administered. Therefore, the oral and iv. routes of administration can be 
considered interchangeable. (See following chart.) 

Distribution 

The mean volume of distribution of levofloxacin generally ranges horn 74 to 112 L after single 
and multiple 500 mg or 750 mg doses, indicating widespread distribution into body tissues. __- 

- Levofloxacin reaches its peak levels in skin tissues and in blister fluid of healthy subjects at - 
approximately 3 hours after dosing. The skin tissue biopsy to plasma AUC ratio is approximately 
2 and the blister fluid to plasma AUC ratio is approximately 1 following multiple once-daily oral 
administration of 750 mg and 500 mg levofloxacin, respectively, to healthy subjects. 
Levofloxacin also penetrates well into lung tissues. Lung tissue concentrations were generally 2- 
to 5- fold higher than plasma concentrations and ranged from approximately 2.4 to 11.3 pg/g 



over a 24-hour period after a single 500 mg oral dose. 

In vitro, over a clinically relevant range (1 to 10 @nL) of serum/plasma levofloxacin 
concentrations, levofloxacin is approximately 24 to 38% bound to serum proteins across all 
species studied, as determined by the equilibrium dialysis method. Levofloxacin is mainly bound 
to serum albumin in humans. Levofloxacin binding to serum proteins is independent of the drug 
concentration. 

Metabolism 

Levofloxacin is stereochemically stable in plasma and urine and does not invert metabolically to 
its enantiomer, D-ofloxacin. Levofloxacin undergoes limited metabolism in humans and is 
primarily excreted as unchanged drug in the urine. Following oral administration, approximately 
87% of an administered dose was recovered as unchanged drug in urine within 48 hours, 
whereas less than 4% of the dose was recovered in feces in 72 hours. Less than 5% of an 
administered dose was recovered in the urine as the desmethyl and N-oxide metabolites, the only 
metabolites identified in humans. These metabolites have little relevant pharmacological 
activity. 

Excretion 

Levofloxacin is excreted largely as unchanged drug in the urine. The mean terminal plasma 
elimination half-life of levofloxacin ranges from approximately 6 to 8 hours following single or 
multiple doses of levofloxacin given orally or intravenously. The mean apparent total body 
clearance and renal clearance range Gem approximately 144 to 226 mUmin and 96 to 
142 ml/m& respectively. Renal clearance in excess of the glomerular filtration rate suggests 
that tubular secretion of levofloxacin occurs in addition to its glomenrlar filtration. Concomitant 
administration of either cimetidine or probenecid results in approximately 24% and 35% 
reduction in the levofloxacin renal clearance, respectively, indicating that secretion of 
levofloxacin occurs in the renal proximal tubule. No levofloxacin crystals were found in any of 
the urine samples ITeshly collected from subjects receiving levofloxacin. 

Special Populations 

Geriatric: There are no significant differences in levofloxacin pharmacokinetics between young 
and elderly subjects when the subjects’ differences in creatinine clearance are taken into 
consideration. Following a 500 mg oral dose of levofloxacin to healthy elderly subjects (66 - 80 
years of age), the mean terminal plasma elimination half-life of Ievofloxacin was about 7.6 
hours, as compared to approximately 6 hours in younger adults. The difference was attributable 
to the variation in renal function status of the subjects and was not believed to be clinically 
significant. Drug absorption appears to be unaffected by age. Levofloxacin dose adjustment 
based on age alone is not necessary. 



Pediatric: The pharmacokinetics of levofloxacin in pediatric subjects have not been studied 

Gender: There are no significant differences in levofloxacin pharmacokinetics between male 
and female subjects when subjects’ differences in creatinine clearance are taken into 
consideration. Following a 500 mg oral dose of levofloxacin to healthy male subjects, the mean 
terminal plasma elimination half-life of levofloxacin was about 7.5 hours, as compared to 
approximately 6.1 hours in female subjects. This difference was attributable to the variation in 
renal function status of the male and female subjects and was not believed to be clinically 
significant. Drug absorption appears to be unaffected by the gender of the subjects. Dose 
adjustment based on gender alone is not necessary. 

Race: The effect of race on levofloxacin pharmacokinetics was examined through a covariate 
analysis performed on data from 72 subjects: 48 white and 24 nonwhite. The apparent total body 
clearance and apparent volume of distribution were not affected by the race of the subjects. 

Renal insufficiency: Clearance of levofloxacin is substantially reduced and plasma elimination 
half-life is substantially prolonged in patients with impaired renal fknction (creatinine clearance 
<SOmUmin), requiring dosage adjustment in such patients to avoid accumulation. Neither 
hemodialysis nor continuous ambulatory peritoneal dialysis (CAPD) is effective in removal of 
levofloxacin fkom the body, indicating that supplemental doses of levofloxacin are not required 
following hemodialysis or CAPD. (See PRECAUTIONS: General and DOSAGE AND 
ADMINISTRATION.) 

Hepatic insuffkiency: Pharmacokinetic studies in hepatically impaired patients have not been 
conducted. Due to the limited extent of levofloxacin metabolism, the pharmacokinetics of 
levofloxacin are not expected to be affected by hepatic impairment. 

Bacterial infection: The pharmacokinetics of levofloxacin in patients with serious community- 
acquired bacterial infections are comparable to those observed in healthy subjects. 

Drug-drug interactions: The potential for pharmacokinetic drug interactions between 
levofloxacin and theophylline, warfkin, cyclosporine, digoxin, probenecid, cimetidine, 
sucralfate, and antacids has been evaluated. (See PRECAUTIONS: Drug Interactions.) 



Table 1. Mean iSD Levofloxacln PK Parameters 

Regimen 
C ut 
(pg/mL) 

T 

or’ 

AUC CL/F’ 

(pph/mL) (mUmIn) 
VdlF’ 

(L) 
t10 
00 

Cl-4 
(mL/mln) 

Single dose 
250 mg p.0.' 
500 mg p.0." 
SO0 mg Lv. 
750 mg p.0," 

750 mg iv.' 

2.8 f 0.4 
5.1 * 0.8 
6.2 * I.0 
9.3 f 1.6 

11.5 f4.0 
I 

I .6 f I .o 
1.3 f 0.6 
I.Oi0.l 
1.6 * 0.8 

ND 

27.2 * 3.9 
47.9 f 6.8 
48.3 f 5.4 
101*20 

IIOf40 

156*20 
178k.28 
175~20 
129224 

126t39 

ND 
ND 
90*11 
83i17 

75* 13 

7.3 io.9 
6.3 f 0.6 
6.4 iO.7 
7.5 to.9 

7.5 f 1.6 

142t21 
103*30 
112225 
ND 

ND 

Mulliple dose 
500 mgq24hp.o.' 

500 q24h 1.v;’ mg 
500mgor250mgq24hi.v.,parients 

with bacterial infection' 
750 mg q24h p.0.’ 

750 mgq24h i.v.' 

5.7 f 1.4 

6.4 f 0.8 

8.7i 4.0' 

8.6i I,9 

12.1 l 4.1' 

1.1 *0.4 
ND 

ND 

47.5t6.7 

54.61 ii.1 

72.5 k51.2' 

115*25 

158*29 

154*72 

102*22 
91*12 

III*58 

7.6i 1.6 

7.0i0.8 

ND 

ll6i.31 
99~ 28 

ND 

1.4 f 0.5 

ND 

90.7* 17.6 

108k34 

143i29 

126*37 

IoOk I6 

8Oi27 

8.8 * 1.5 

7.9k 1.9 

ll6+28 

ND 

500 mg p.o. rmglc dose,effects of gender and age: 
Male' 
Female' 
Young'0 
Elderly" 

5.5 f I.1 
7.0 f 1.6 
5.5 * I.0 
7.Ok 1.6 

l.Za0.4 
1.7 f 0.5 
I.5 to.6 
I.4 f OS 

54.4* IS.9 
67.7 124.2 
47.5 f 9.8 
74.7 A23.3 

166t44 
l36k.44 
182235 
IZli33 

a9*13 
62~16 
83il8 
67~19 

7.5 i2.1 
6.1 iOo.8 
6.0i0.9 
7.6 k2.0 

126*38 
106t40 
140t33 
91~29 

500 mg p,o. single dose, palients wilh renal insufficiency: 
C~n50-80rnUmin 1.5 l 1.8 

CLc~20-49mLknin 7.1 i3.1 
Chr -30 mUmin 8.2 i 2.6 
Hemodialysis 5.7* I.0 

I.5 f 0.5 
2.1 i 1.3 
I.1 f I.0 
2.8i 2.2 

95.6i II.8 
182.1 k62.6 
263.5 t 72.5 

ND 

88ztlO 
51*19 
33k8 
ND 

ND 
ND 
ND 
ND 

9.1 *0,9 
27tlO 
35t5 
76*42 

57k8 
26kl3 
l3i3 
ND 

CAPD 6.9 f 2.3 1.4* I.1 ND ND ND 5lk24 ND 



’ cleatance/bioavailabilhy 
’ volume of distribution/bioavailabiliry 
’ healthy males 18-53 years of age 
’ 60 min infusion for 250 mg and 500 mg doses, 90 min infusion for 750 mg dose 
’ healthy male and female subjects 18-54 yeeta of ego 
’ 500 mg q48h for patients with moderate renal impairment (C4n 20-50 mUmin) and infections of me respiratory tract or skin 
’ dose-normalized values (to 500 mg dose), estimated by population pharmacokinetic modeling 
’ healthy males 22.75 years ofege 
’ healthy females 18-80 years of age 
” young healthy male and female subjects 18-36 years of age 
” healthy elderly male and female subjects 66-80 years of age 

*Absolute bioavailabtlity; F - 0.99 f 0.08 from a 500-mg tablet and F = 0.99 i 0.06 from a 7SO-mg tablet ; ND - not determined 



MICROBIOLOGY 

Levofloxacin is the L-isomer of the racemate, ofloxacin, a quinolone antimicrobial agent. The 
antibacterial activity of ofloxacin resides primarily in the L-isomer. The mechanism of action of 
levofloxacin and other fluoroquinolone antimicrobials involves inhibition of bacterial 
topoisomerase fV and DNA gyrase (both of which are type LI topoisomerases), enzymes required 
for DNA replication, transcription, repair and recombination 

Levofloxacin has in vitro activity against a wide range of gram-negative and gram-positive 
microorganisms Levofloxacin is often bactericidal at concentrations equal to or slightly greater 
than inhibitory concentrations. 

Fluoroquinolones, including levofloxacin, differ in chemical structure and mode of action from 

aminoglycosides, macrolides and j34actam antibiotics, including penicillins. Fluoroquinolones 
may, therefore, be active against bacteria resistant to these antimicrobials. 

Resistance to Ievofloxacin due to spontaneous mutation in vitro is a rare occurrence (range: 10e9 
to 1O-‘a). Although cross-resistance has been observed between levofloxacin and some other 
fluoroquinolones, some microorganisms resistant to other fluoroquinolones may be susceptible 
to levofloxacin. 

Levofloxacin has been shown to be active against most strains of the following microorganisms 
both in vitro and in clinical infections as described in the INDICATIONS AND USAGE 
section: 

Aerobic gram-positive microorganisms 

Enterucoccus fuecalis (many strains are only moderately susceptible) 

Staphylococcus aureu (methicillin-susceptible strains) 

Stophvkxxxxus epidcrmidis (methicillin-susceptible strains) 

Staphylococcus saprophyticus 

Streptococcuspneumoniae (including penicillin-resistant strains*) 

Streptococcus pyogenes 

*Note: penicillin-resistant S. pneumoniae are those strains with a penicillin MIC value of - 

2 Ptw- 



Aerobic gram-negative microorganisms 

Enterobacter cloacae 

Escherichia coli 

Haemophk influenzae 

Haemophilur parainfuenzae 

Klebsiella pneumoniae 

Legionella pneumophila 

Mormella catarrhalis 

Proteus mirabilis 

Pseudomonas aeruginosa 

Serratia marcescens 

As with other drugs in this class, some strains of Pseudomonas aeruginosa may develop 
resistance fairly rapidly during treatment with levofloxacin. 

Other microorganisms 

Chlamydia pneumoniae 

Mjxoplmma pneumoniae 

The following in vitro data are available, but their clinical siwGficance is unknown. 

Levofloxacin exhibits in vitro minimum inhibitory concentrations (MIC values) of 2 pg/mL or 

less against most (290%) strains of the following microorganisms; however, the safety and 
effectiveness of levofloxacin in treating clinical infections due to these microorganisms have not 
been estabhshed in adequate and well-controlled trials. 

Aerobic gram-positive microorganisms 



StaphyIocQc~ haemolyticu 

Streptococcus (Group C/F) 

Streptococcus (Group G) 

Streptococcus agalactiae 

Streptococcus milleri 

Viridans group streptococci 

Aerobic gram-negative microorganisms 

Acinetobacter baumcmnii 

Acinetobacter lwofii 

Bordetella pertussis 

Citrobacter (diversus) koseri 

Citro batter fi-eundii 

Enterobacter aerogenes 

Enterobacter sakazakii 

Klebsiella oxytoca 

Morganella morganii 

Pantoea (Enterobacter) agglomerans 

Proteus vulgaris 

Providencia rettgeri 

Providencia stuartii 

Pseudomonasjluorexens 

Anaerobic gram-positive microorganisms 

Clostridium peq6ingen.s 

Susceptibility Tests 

Susceptibility testing for levofloxacin should be performed, as it is the optimal predictor of 
activity. 

Dilution techniques: Quantitative methods are used to determine antimicrobial minimal 
inhibitory concentrations (ME values). These h4IC values provide estimates of the susceptibility 
of bacteria to antimicrobial compounds. The MIC values should be determined using a 



standardized procedure. Standardized procedures are based on a dilution method’ (broth or agar) 
or equivalent with standardized inoculum concentrations and standardized concentrations of 
levofloxacin powder. The MIC values should be interpreted according to the following criteria: 

For testing Enterobacteriaceue, Enterococci, Stuphylococcus species, and Pseudomon~ 
aeruginosa: 

MIC (wghL) Interpretation 
52 Susceptible (S) 
4 Intermediate (I) 
28 Resistant (R) 
For testing Haemophilus influenzae and Haemophilus parainfluenzae:” 

MIC CLlp/mL) Interpretation 
12 Susceptible (S) 
a These interpretive standards are applicable only to broth microdilution susceptibility testing with 

Haemophilus inj7uenzae and Haemophilus parainfluenzae using Haemophilus Test Medium.’ 

The current absence of data on resistant strains precludes deftig any categories other than 
“Susceptible.“ Strains yielding MIC results suggestive of a “nonsusceptible” category should be 
submitted to a reference laboratory for further testing. 

For testing Streptococcus spp. including S. pneumoniae:b 

mc (M/mL) Internretation 
22 Susceptible (S) 
4 Intermediate (I) 
28 Resistant (R) 

b These interpretive standards are applicable only to broth microdilution susceptibility tests using 
cation-adjusted Mueller-Hinton broth with 2-5% lysed horse blood. 

A report of “Susceptible” indicates that the pathogen is likely to be inhibited if the antimicrobial 

compound in the blood reaches the concentrations usually achievable. A report of “Intermediate” 

indicates that the result should be considered equivocal, and, if the microorganism is not fully 

susceptible to alternative, clinically feasible drugs, the test should be repeated. This category 

implies possible clinical applicability in body sites where the drug is physiologically concentrated 

or in situations where a high dosage of drug can be used. This category also provides a buffer zone 

which prevents small uncontrolled technical factors horn causing major discrepancies in 

interpretation A report of “Resistant” indicates that the pathogen is not likely to be inhibited if the 



antimicrobial compound in the blood reaches the concentrations usually achievable; other therapy 

should be selected. 

Standardized susceptibility test procedures require the use of laboratory control microorganisms to 

control the technical aspects of the laboratory procedures. Standard levofloxacin powder should 

give the following MIC values: 

MicroorEanism Mlc (LldmL) 
Enterococcus faecalir ATCC 29212 025 - 2 
Escherichio coli ATCC 25922 0.008 - 0.06 
Escherichio coli ATCC 35218 0.015 - 0.06 
Haemophilus infruenzoe ATCC 4924T 0.008 - 0.03 
Pseudomonas oeruginoso ATCC 27853 0.5 - 4 
Staphylococcus aureus ATCC 292 13 0.06 - 0.5 
Streptococcu pneumoniae ATCC 49619d 0.5 - 2 
’ This quality control range is applicable to only H. inruenzoe ATCC 49247 tested by a broth microdilution 

procedure using Haemophilus Test Medium (HTM).’ 
d This quality control range is applicable to only S. pneurnonioe ATCC 496 19 tested by a broth microdilution 

procedure using cation-adjusted Mueller-Hinton broth with 2-S% lysed horse blood. 

Diffusion techniques: Quantitative methods that require measurement of zone diameters also 
provide reproducible estimates of the susceptibility of bacteria to antimicrobial compounds. 
One such standardized procedure* requires the use of standardized inoculum concentrations. 
This procedure uses paper disks impregnated with 5-1-18 levofloxacin to test the susceptibility of 
microorganisms to levofloxacin. 

Reports Tom the laboratory providing results of the standard single-disk susceptibility test with 
a 5-pg levofloxacin disk should be interpreted according to the following criteria: 

For testing Enterobacteriaceae, Enterococci, Sfaphylococcus species, and Pseudomonas 

aeniginosa: 

Zone diameter (mm) Intemretation 
217 Susceptible (S) 
14-16 Intermediate (I) 
513 Resistant(R) 
For Haemophilus injluenzae and Haemophilusparainjuenzae:c 
Zone diameter (mm) Lntermetation 
217 Susceptible (S) 
’ These interpretive standards are applicable only to disk diffusion susceptibility testing with Hoemophihu 

in/uenzae and Hoemophifus poroinj7trenzoe using Haemophilus Test Medium. 

The current absence of data on resistant strains precludes defiing any categories other than 
“Susceptible.” Strains yielding zone diameter results suggestive of a “nonsusceptible” category 



should be submitted to a reference laboratory for further testing. 

For Streptococcus spp. including S. pneumoniae:’ 

Zone diameter (mm) Interpretation 
217 Susceptiile (S) 
14-16 Intermediate (I) 
213 Resistant (R) 
‘These zone diameter standards for S~eptococcw spp. including S pneumoniue apply only to tests performed 
using Mueller-Hinton agar supplemented with 5% sheep blood and incubated in 5% C02. 

Interpretation should be as stated above for results using dilution techniques. Interpretation 
involves correlation of the diameter obtained in the disk test with the h4IC for levofloxacin. 

As with standardized dilution techniques, diffusion methods require the use of laboratory 
control microorganisms to control the technical aspects of the laboratory procedures. For the 
diftision technique, the 5-pg levofloxacin disk should provide the following zone diameters in 
these laboratory test quality control strains: 

Microormism Zone Diameter 
Wll) 

Escherichia coli ATCC 25922 29 - 37 
HaemophiIus influenzae ATCC 49247 32 - 40 
Pseudomonas aeruginosa ATCC 27853 19 - 26 
sfaphyIococcus aureru ATCC 25923 25 - 30 
Streptococcus pnemnoniae ATCC 496 1 sh 20 - 25 
g This quality control range is applicable to only H. infruenzue ATCC 49247 tested by a disk difFusion procedure 
using Haemophilus Test Medium (HTM).’ 

b This quality control range is applicable to only S. pneunzoniue ATCC 496 I9 tested by a disk difl&ion procedure 
using Mueller-Hioton agar supplemented with 5% sheep blood and incubated in 5% COz. 

INDICATIONS AND USAGE 

LEVAQUIN Tablets/Lnjection are indicated for the treatment of adults (218 years of age) with 
mild, moderate, and severe infections caused by susceptible strains of the designated 
microorganisms in the conditions listed below. LEVAQUIN Injection is indicated when 
intravenous administration offers a route of administration advantageous to the patient (e.g., 
patient cannot tolerate an oral dosage form). Please see DOSAGE AND ADMINISTRATION 
for specific recommendations. 

Acute maxillary sinusitis due to Streptococcuspneumoniae, Haemophilus influetuae, or 

Moraxella catan-halis. 

Acute bacterial exacerbation of chronic bronchitis due to Staphylococcus aureus, 

Streptococcus pneumoniae, Haemophilus injluenzae. Haemophilus parainjluenzae, or Mormella 



catarrhalis. 

Nosocomial pneumonia due to methicillin-susceptible Staphylococcus aureus, Pseudomonas 

aeruginosa, Serratia marcescens, Escherichia coli. Klebsiella pneumoniae, Haemophilul; 

infuenzae, or Streptococcus pneumoniae. Adjunctive therapy should be used as clinically 

indicated. Where Pseudomonas aerugkosa is a documented or presumptive pathogen, 

combination therapy with an antI-pseudomonal p-lactam is recommended. (See CLINICAL 

STUDIES.) 

Community-acquired pneumonia due to Staphylococcus aureus, Streptococcuspneumoniae 

(including peni cl in ‘11’ - resistant strks, MC value for penicillin-2 p&nL), Haemophilus 

injluenzae, Haemophilus parainfluenzae, Klebsiella pneumoniae, Moraxella catarrhalis, 

Chlamydia pneumoniae, Legionellapneumophila, or Mycoplasma pneumoniae. (See CLINICAL 

STUDIES.} 

Complicated skin and skin structure infections due to methicillin-susceptible Staphylococcus 

aureus, Enterococcus faecalis, Streptococcus pyogenes, or Pro tars mirabiiis. 

Uncomplicated skin and skin structure infections (mild to moderate) including abscesses, 

cellulitis, fur-uncles, impetigo, pyoderma, wound infections, due to Staphylococcus aureus. or 

Streptococcus pyogenes. 

Chronic bacterial prostatitis due to Escherichia wli. fkterocuc~a Sta.ohvb 

epidennidis, 

Complicated urinary tract infections (mild to moderate) due to Enterococcus faecalis, 

Enterobacter cloacae, Escherichia coli, Klebsiella pneumoniae, Proteus mirabilis, or 

Pseudomonas aeruginosa. 

Acute pyelonephritis (mild to moderate) caused by Escherichia cok 

Uncomplicated urinary tract infections (mild to moderate) due to Escherichia coli, Klebsiella 

pneumoniae, or Staphylococcus sapropl@xs. 

Appropriate culture and susceptibility tests should be performed before treatment in order to 
isolate and identify organisms causing the infection and to determine their susceptibility to 
levofloxacin. Therapy with levofloxacin may be initiated before results of these tests are 
known; once results become available, appropriate therapy should be selected. 

As with other drugs in this class, some strains of Pseudomonas aeruginosa may develop 
resistance fairly rapidly during treatment with levofloxacin. Culture and susceptibility testing 



performed periodically during therapy will provide information about the continued 
susceptibility of the pathogens to the antimicrobial agent and also the possible emergence of 
bacterial resistance. 

CONTRAINDICATIONS 

Levofloxacin is contraindicated in persons with a history of hypersensitivity to levofloxacin, 
quinolone antimicrobial agents, or any other components of this product. 

wARNmGs 

THE SAFETY AND EFFICACY OF LEVOFLOXACIN IN PEDIATRIC PATIENTS, 

ADOLESCENTS nnvDERTHE AGE OF 18 YEARS), PREGNANT WOMEN, AND 

NURSING WOMEN HAVE NOT BEEN ESTABLISHED. (See PRECAUTIONS: Pediatric 

Use, Pregnancy, and Nursing Mothers subsections.) 

In immature rats and dogs, the oral and intravenous administration of levofloxacin increased the 
incidence and severity of osteochondrosis. Other fluoroquinolones also produce similar erosions 
in the weight bearing joints and other signs of arthropathy in immature animals of various 
species. (See ANIMAL PHARMACOLOGY.) 

Convulsions and toxic psychoses have been reported in patients receiving quinolones, including 
levofloxacin. Quinolones may also cause increased intracranial pressure and central nervous 
system stimulation which may lead to tremors, restlessness, anxiety, lightheadedness, 
confusion, haliucinations, paranoia, depression, nightmares, insomnia, and, rarely, suicidal 
thoughts or acts. These reactions may occur folIowing the first dose. If these reactions occur in 
patients receiving levofloxacin, the drug should be discontinued and appropriate measures 
instituted. As with other quinolones, levofloxacin should be used with caution in patients with a 
known or suspected CNS disorder that may predispose to seizures or lower the seizure threshold 
(e.g.; severe cerebral arteriosclerosis, epilepsy) or in the presence of other risk factors that may 
predispose to seizures or lower the seizure threshold (e.g., certain drug therapy, renal 
dysfunction.) (See PRECAUTIONS: General, Information for Patients, Drug Interactions 
and ADVERSE REACTIONS.) 

Serious and occasionally fatal hypersensitivity and/or anaphylactic reactions have been reported 
in patients receiving therapy with quinolones, including levofloxacin. These reactions often 
occur following the first dose. Some reactions have been accompanied by cardiovascular 
collapse, hypotension/shock, seizure, loss of consciousness, tingling, angioedema (including 
tongue, laryngeal, throat, or facial edema/swelling), airway obstruction (including 
bronchospasm, shortness of breath, and acute respiratory distress), dyspnea, urticaria, itching, 



and other serious skin reactions. Levofloxacin should be discontinued immediately at the first 
appearance of a skin rash or any other sign of hypersensitivity. Serious acute hypersensitivity 
reactions may require treatment with epinephrine and other resuscitative measures, including 

oxygen, intravenous fluids, antihistamines, corticosteroids, pressor amines, and airway 
management, as clinically indicated. (See PRECAUTIONS and ADVERSE REACTIONS.) 

Serious and sometimes fatal events, some due to hypersensitivity, and some due to uncertain 
etiology, have been reported rarely in patients receiving therapy with quinolones, including 
levofloxacin. These events may be severe and generally occur following the administration of 
multiple doses. Clinical manifestations may include one or more of the following: fever, rash or 
severe dermatologic reactions (e.g., toxic epidermal necrolysis, Stevens-Johnson Syndrome); 
vasculitis; arthralgia; myalgia; serum sickness; allergic pneumonitis; interstitial nephritis; acute 
renal insufficiency or failure; hepatitis; jaundice; acute hepatic necrosis or failure; anemia, 
including hemolytic and aplastic; thrombocytopenia, including thrombotic thrombocytopenic 
pm-pm-a; leukopenia; agranulocytosis; pancytopenia; and/or other hematologic abnormalities- 
The drug should be discontinued immediately at the first appearance of a skin rash or any other 
sign of hypersensitivity and supportive measures instituted. (See PRECAUTIONS: 
Information for Patients and ADVERSE REACTIONS.) 

Pseudomembranous colitis has been reported with nearly all antibacterial agents, 
including levofloxacin, and may range in severity from mild to life-threatening. Therefore, 
it is important to consider this diagnosis in patients who present with diarrhea subsequent 
to the administration of any antibacterial agent. 

Treatment with antibacterial agents alters the normal flora of the colon and may permit 
overgrowth of clostridia. Studies indicate that a toxin produced by Clostridium d&%ile is one 
primary cause of “antibiotic-associated colitis.” 

After the diagnosis of pseudomembranous colitis has been established, therapeutic measures 
should be initiated. Mild cases of pseudomembranous colitis usually respond to drug 
discontinuation alone. In moderate to severe cases, consideration should be given to 
management with fluids and electrolytes, protein supplementation, and treatment with an 
antibacterial drug clinically effective against C. difficile colitis. (See ADVERSE 
REACTIONS.) 

Ruptures of the shoulder, hand, or Achilles tendons that required surgical repair or resulted in 
prolonged disability have been reported in patients receiving quinolones, including 
levofloxacin. Post-marketing surveillance reports indicate that this risk may be increased in 
patients receiving concomitant corticosteroids, especially in the elderly. Levofloxacin should 



be discontinued if the patient experiences pain, inflammation, or rupture of a tendon. Patients 
should rest and refrain born exercise until the diagnosis of tendinitis or tendon rupture has been 
confidently excluded. Tendon rupture can occur during or after therapy with quinolones, 
including levofloxacin. 

PRECAUTIONS 

General 

Because a rapid or bolus intravenous injection may result in hypotension, LEVOFLOXAClN 
INJECTION SHOULD ONLY BE ADMINISTERED BY SLOW INTRAVENOUS 
INFUSION OVER A PERIOD OF 60 OR 90 MINUTES DEPENDING ON THE DOSAGE. 
(See DOSAGE AND ADMINISTRATION.) 

Although levofloxacin is more soluble than other quinolones, adequate hydration of patients 
receiving levofloxacin should be maintained to prevent the formation of a highly concentrated 
urine. 

Administer levofloxacin with caution in the presence of renal insufficiency. Careful clinical 
observation and appropriate laboratory studies should be performed prior to and during therapy 
since elimination of levofloxacin may be reduced. ln patients with impaired renal function 

(creatinine clearance ~50 mL/min), adjustment of the dosage regimen is necessary to avoid the 
accumulation of levofloxacin due to decreased clearance. (See CLINICAL 
PHARMACOLOGY and DOSAGE AND ADMINISTRATION.) 

Moderate to severe phototoxicity reactions have been observed in patients exposed to direct 
sunlight while receiving drugs in this class. Excessive exposure to sunlight should be avoided. 
However, in clinical trials with levofloxacin, phototoxicity has been observed in less than 0.1% 
of patients. Therapy should be discontinued if phototoxicity (e.g., a skin eruption) occurs. 

As with other quinolones, levofloxacin should be used with caution in any patient with a known 
or suspected CNS disorder that may predispose to seizures or lower the seizure threshold (e.g., 
severe cerebral arteriosclerosis, epilepsy) or in the presence of other risk factors that may 
predispose to seizures or lower the seizure threshold (e.g., certain drug therapy, renal 
dysfunction). (See WARNINGS and Drug Interactions.) 

As with other quinolones, disturbances of blood glucose, including symptomatic hyper- and 
hypoglycemia, have been reported, usually in diabetic patients receiving concomitant treatment 
with an oral hypoglycemic agent (e.g., glyburide/glibenclamide) or with insulin In these 
patients, careful monitoring of blood glucose is recommended. If a hypoglycemic reaction 
occurs in a patient being treated with levofloxacin, levolloxacin should be discontinued 



immediately and appropriate therapy should be initiated immediately. (See Drug Interactions 
and ADVERSE REACTIONS.) 

Some quinolones, including levofloxacin, have been associated with prolongation of the QT 
interval on the electrocardiogram and infrequent cases of arrhythmia. During post-marketing 
surveillance, rare cases of torsades de pointes have been reported in patients taking 
levofloxacin. These reports generally involved patients with concurrent medical conditions or 
concomitant medications that may have been contributory. The risk of arrhythmias may be 
reduced by avoiding concurrent use with other drugs that prolong the QT interval including 
class Ia or class III antiarrhythmic agents; in addition, use of levofloxacin in the presence of risk 
factors for torsades de pointes such as hypokalemia, significant bradycardia, and 
cardiomyopathy should be avoided. 

As with any potent antimicrobial drug, periodic assessment of organ system functions, 
including renal, hepatic, and hematopoietic, is advisable during therapy. (See WARNINGS and 
ADVERSE REACTIONS.) 

Information for Patients 

Patients should be advised: 

l to drink fluids liberally; 

l that antacids containing magnesium, or aluminum, as well as sucralfate, metal cations such 
as iron, and multivitamin preparations with zinc or Videxe (didanosine), chewable/buffered 
tablets or the pediatric powder for oral solution should be taken at least two hours before or two 
hours after oral levofloxacin administration. (See Drug Interactions); 

. that oral levofloxacin can be taken without regard to meals; 

l that levofloxacin may cause neurologic adverse effects (e.g., dizziness, 
Lightheadedness) and that patients should know how they react to levofloxacin before 
they operate an automobile or machinery or engage in other activities requiring mental 
alertness and coordination. (See WARNINGS and ADVERSE REACTIONS); 

. to discontinue treatment and inform their physician if they experience pain, 
inflammation, or rupture of a tendon, and to rest and refrain from exercise until the 
diagnosis of tendinitis or tendon rupture has been confidently excluded; 

. that levofloxacin may be associated with hypersensitivity reactions, even following the 
first dose, and to discontinue the drug at the first sign of a skin rash, hives or other skin 
reactions, a rapid heartbeat, difficulty in swallowing or breathing, any swelling 



suggesting angiocdema (e.g., swelling of the lips, tongue, face, tightness of the throat, 
hoarseness), or other symptoms of an allergic reaction. (See WARNINGS and 
ADVERSE REACTIONS); 

to avoid excessive sunlight or artificial ultraviolet light while receiving levofloxacm and 
to discontinue therapy if phototoxicity (i.e., skin eruption) occurs; 

that if they are diabetic and are being treated with insulin or an oral hypoglycemic agent 

and a hypoglycemic reaction occurs, they should discontinue levofloxacin and consult a 
physician. (See PRECAUTIONS: General and Drug Interactions.); 

that concurrent administration of warfarin and levofloxacin has been associated with 
increases of the International Normalized Ratio (INR) or prothrombin time and clinical 
episodes of bleeding. Patients should notify their physician if they are taking warfarin. 

that convulsions have been reported in patients taking quinolones, including levofloxacin, 
and to notify their physician before taking this drug if there is a history of this condition- 

Drug interactions 

Antacids, Sucralfate, Metal Cations, Multivitamins 

LEVAQUfN Tablets: While the chelation by divalent cations is less marked than with other 
quinolones, concurrent admmistmtion of LEVAQUIN Tablets with antacids containing 
magnesium, or aluminum, as well as sucralfate, metal cations such as iron, and multivitamin 
preparations with zinc may interfere with the gastrointestinal absorption of levofloxacin, 
resulting in systemic levels considerably lower than desired. Tablets with antacids containing 
magnesium, aluminum, as well as sucralfate, metal cations such as iron, and multivitamins 

preparations with zinc or Videx@ (didanosine), chewabl&uffered tablets or the pediatric 
powder for oral solution may substantially interfere with the gastrointestinal absorption of 
levofloxacin, resulting in systemic levels considerably lower than desired. These agents should 
be taken at least two hours before or two hours after levofloxacin administration. 

LEVAQUIN Injection: There are no data concerning an interaction of intravenous quinolones 
with oral antacids, sucralfate, multivitamins, Videx@ (didanosine), or metal cations. However, 
no quinolone should be co-administered with any solution containing multivalent cations, e.g., 
magnesium, through the same intravenous line. (See DOSAGE AND ADMINISTRATION.) 

Theophylline: No significant effect of levofloxacin on the plasma concentrations, AUC, and 
other disposition parameters for theophylline was detected in a clinical study involving 14 
healthy volunteers. Similarly, no apparent effect of theophylline on levofloxacin absorption and 



disposition was observed. However, concomitant administration of other quinolones with 
theophylline has resulted in prolonged elimination half-life, elevated serum theophylline levels, 
and a subsequent increase in the risk of theophylline-related adverse reactions in the patient 
population. Therefore, theophylline levels should be closely monitored and appropriate dosage 
adjustments made when levofloxacin is co-administered. Adverse reactions, including seizures, 
may occur with or without an elevation in serum theophylline levels. (See WARNINGS and 
PRECAUTIONS: General.) 

Watfarin: No significant effect of levofloxacin on the peak plasma concentrations, AUC, and 
other disposition parameters for R- and S- wtiarin was detected in a clinical study involving 
healthy volunteers. Similarly, no apparent effect of war-f&in on levofloxacin absorption and 
disposition was observed. There have been reports during the post-marketing experience in 
patients that levof!oxacin enhances the effects of warfarin. Elevations of the prothrombin time 
in the setting of concurrent warfarin and levofloxacin use have been associated with episodes of 
bleeding. Prothrombin time, International Normalized Ratio (INR), or other suitable 
anticoagulation tests should be closely monitored if levofloxacin is administered concomitantly 
with war-far-in. Patients should also be monitored for evidence of bleeding. 

Cyclosporine: No significant effect of levofloxacin on the peak plasma concentrations, AUC, 
and other disposition parameters for cyclosporine was detected in a clinical study involving 
healthy volunteers. However, elevated serum levels of cyclosporine have been reported in the 
patient population when co-administered with some other quinolones. Levofloxacin C,, and k, 
were slightly lower while T, and tX were slightly longer in the presence of cyclosporine than 
those observed in other studies without concomitant medication. The differences, however, are 
not considered to be clinically significant. Therefore, no dosage adjustment is required for 
levofloxacin or cyclosporine when administered concomitantly. 

Digoxin: No significant effect of levofloxacin on the peak plasma concentrations, AUC, and 
other disposition parameters for digoxin was detected in a clinical study involving healthy 
volunteers. Levofloxacin absorption and disposition kinetics were similar in the presence or 
absence of digoxin. Therefore, no dosage adjustment for levofloxacin or digoxin is required 
when administered concomitantly. 

Probenecid and Cimetidine: No significant effect of probenecid or cimetidine on the rate and 
extent of levofloxacin absorption was observed in a clinical study involving healthy volunteers. 
The AUC and tx of levofloxacin were 27-38% and 30% higher, respectively, while CL/F and 
CLa were 2 l-35% lower during concomitant treatment with probenecid or cimetidine compared 
to levofloxacin alone. Although these differences were statistically significant, the changes 
were not high enough to warrant dosage adjustment for levofloxacin when probenecid or 



cimetidine is co-administered. 

Non-stcroidal anti-inflammatory drugs: The concomitant administration of a non-steroidal 
anti-inflammatory drug with a quinolone, including levofloxacin, may increase the risk of CNS 
stimulation and convulsive seizures. (See WARNLNGS and PRECAUTIONS: General.) 

Antidiabetic agents: Disturbances of blood glucose, including hyperglycemia and 
hypoglycemia, have been reported in patients treated concomitantly with quinolones and an 
antidiabetic agent. Therefore, careful monitoring of blood glucose is recommended when these 
agents are co-administered. 

Carcinogenesis, Mutagenesis, Impairment of Fertility 

In a lifetime bioassay in rats, levofloxacin exhibited no carcinogenic potential following daily 
dietary administration for 2 years; the highest dose (100 m&kg/day) was 1.4 tunes the highest 
recommended human dose (750 mg) based upon relative body surface area. Levofloxacin did 
not shorten the time to tumor development of UV-induced skin tumors in hairless albino (Skh-I) 
mice at any levofloxacin dose level and was therefore not photo-carcinogenic under conditions of 
this study. Dermal levofloxacin concentrations in the hairless mice ranged from 25 to 42 pg/g at 
the highest levofloxacin dose level (300 mgIkg/day) used in the photo-carcinogenicity study. By 
comparison, dermal levofloxacin concentrations in human subjects receiving 750 mg of 

levofloxacin averaged approximately 1 1.8 pg/g at Cmax 

Levofloxacin was not mutagenic in the following assays; Ames bacterial mutation assay (S. 
typhimurium and E. coli), CHO/HGPRT forward mutation assay, mouse micronucleus test, 
mouse dominant lethal test, rat unscheduled DNA synthesis assay, and the mouse sister 
chromatid exchange assay. It was positive in the in vitro chromosomal aberration (CHL cell 
line) and sister chromatid exchange (CHLJIU cell line) assays. 

Levofloxacin caused no impairment of fertility or reproductive performance in rats at oral doses 
as high as 360 mg/kg/day, corresponding to 4.2 times the highest recommended human dose 
based upon relative body surface area and intravenous doses as high as 100 mg/kg/day, 
corresponding to 1.2 tunes the highest recommended human dose based upon relative body 
surface area. 

Prepnancy: Teratogenic Effects. Prepnancy Catepory C. 

Levofloxacin was not teratogenic in rats at oral doses as high as 8 10 mg/kg/day which 
corresponds to 9.4 times the highest recommended human dose based upon relative body 
surface area, or at intravenous doses as high as 160 mg/kg/day corresponding to I .9 times the 
highest recommended human dose based upon relative body surface area. The oral dose of 



810 mg/kg/day to rats caused decreased fetal body weight and increased fetal mortality. No 
teratogenicity was observed when rabbits were dosed orally as high as 50 mg/kg/day which 
corresponds to 1.1 times the highest recommended human dose based upon relative body 
surface area, or when dosed intravenously as high as 25 mgAcg/day, corresponding to 0.5 times 
the highest recommended human dose based upon relative body surface area. 

There are, however, no adequate and well-controlled studies in pregnant women. Levofloxacin 
should be used during pregnancy only if the potential benefit justifies the potential risk to the 
fetus. (See WARNINGS.) 

Nursing Mothers 

Levofloxacin has not been measured in human milk. Based upon data from ofloxacm, it can be 
presumed that levofloxacin will be excreted in human milk- Because of the potential for serious 
adverse reactions from ievofloxacin in nursing infants, a decision should be made whether to 
discontinue nursing or to discontinue the drug, taking into account the importance of the drug to 
the mother. 

Pediatric Use 

Safety and effectiveness in pediatric patients and adolescents below the age of IS years have 
not been established. Quinolones, including levofloxacin, cause arthropathy and 
osteochondrosis in juvenile animals of several species. (See WARNINGS.) 

Geriatric Use 

In phase 3 clinical trials, 1,190 levofloxacin-treated patients (25%) were 265 years of age. Of 
these, 675 patients (140/) o were between the ages of 65 and 74 and 5 15 patients (I I %) were 75 
years or older. No overall differences in safety or effectiveness were observed between these 
subjects and younger subjects, and other reported clinical experience has not identified 
differences in responses between the elderly and younger patients, but greater sensitivity of 
some older individuals cannot be ruled out. 

The pharmacokinetic properties of levofloxacin in younger adults and elderly adults do not 
differ significantly when creatinine clearance is taken into consideration. However since the 
drug is known to be substantially excreted by the kidney, the risk of toxic reactions to this drug 
may be greater in patients with impaired renal function. Because elderly patients are more likely 
to have decreased renal function, care should be taken in dose selection, and it may be useful to 
monitor renal function. 

ADVERSE REACTIONS 

The incidence of drug-related adverse reactions in patients during Phase 3 clinical trials 



conducted in North America was 6G% -m. Among patients receiving levofloxacin therapy, 

4#% m discontinued levofloxacin therapy due to adverse experiences. The overall 
incidence, type and distribution of adverse events was similar in patients receiving levofloxacin 
doses of 750 mg once daily compared to patients receiving doses from 250 mg once daily to 
500 mg twice daily. 

In clinical trials, the following events were considered likely to be drug-related in patients 
receiving levofloxacin: 

nausea 1.3%, diarrhea l.O%, vaginitis C&T% gCI insomnia 0.4%, abdominal pain 04% u, 
flatulence 0.3%, pruritus O-3%, dizziness 0.3%, dyspepsia O-3%, rash 0.3%, genital 
moniliasis 0.2%, taste perversion O-2%, vomiting 0.2%, injection site pti 0.2%+ m 
react& 02 O/ 

_. . 
0, tnjection s ite-inflammation 0 0. UQ constipation O.l%, fimgal infection O.l%, 

genital pruritis 0.1%, headache 0. I%, moniliasis 0. I%, nervousness O.l%, rash etythematous 
0. I%, u&aria 0. l%, macutoeapularrash 0.1 ‘A 

Ln clinical trials, the following events occurred in >3% of patients, regardless of drug 
relationship: 

nausea 7-O%, headache 6.1%, diarrhea 5.7%, insomnia 4S% 4,3’& i+&o~&W 
3&!& constipation 3.3%. 

In clinical trials, the following events occurred -in 1 to 3% of patients, regardless of drug 
relationship: 

dizziness ?&% m, abdominal pain 2S% &f$Xg dyspepsia 2.3%, vomiting G&4% Uzg, 
vaginitis 1.8%, if+&&+&- flatulence 1.4%, pain 1.4%, pruritus 1.3%, sinusitis 
1.3%, chest pain -M% lJJ& fatigue 1.3%, rash 1.4%, back pain l.l%, &&&+&e 
m rhinitis -l-&Y& L& 0 te’,“zs~ . _ nea 0 Ll bm it- 

l%!E!i 

In clinical trials, the following events, of potential medical importance, occurred at a rate of 
0.1% to 1 .O%, regardless of drug relationship: 

BodyasaWhole- 
General Disorders: 

Asthenia, fever, malaise, rigors, s&sternal chest pain, syncope, enlarged abdomen, 
allergic reaction, keeeeeke; hot flashes, edema, influer%z-like symptoms, leg pain, 
multiple organ failure~~d~a 

Cardiovascular Disordm, Cardiac failure, circulatory failure, hypertension, hypotension, postural hypotension 
General: 



Central and Peripheral 
Nervous System 
Disorders: 

Gastrcdntestiod System 
Disorders: 

Hearing and Vestibular 
Disorders: 
Heart Rate and Rhythm 
Disorders: 

Liver and Biliary System 
Disorders: 

Metabolic and Nutritional 
Disorders: 

MuscuI&3keletal System 
Disorders: 

Myo, Endo, Pericardial 
and Valve Disorders: 

Neoplasms: 

Other Special Senses 
Disorders: 

Platelet, Bleeding and 
Clotting Disorders: 

Psychiatric Disorders: 

Red Blood Cell 
Disorders: 

Reproductive Disorders: 

Resistance Mechanism 
Disorders: 

Respiratory System 
Disorders: 

Skin and Appendages 
Disorders: 

Abnomlal coordination, coma, convulsions (seizures), hyperkinesia, hypertonia, 
hypoesthesia, involuntary muscle contractions, paresthesia, paralysis, speech d&&r, 
stupor, tremor, vertigo, eocephalopathy, abnormal gait, leg cramps, intracranial 
hypertension&+x&m 

Dry mouth, dysphagia, gastroenteritis, G-1. hemorrhage, pancreatitis, pseudomembranous 
colitis, tongue edema, gastritis, gastmesophageal reflux. melena, esophagitis, stoma&, 

Earache, tin&us 

An-hythrnia, atrial fibrillation, bradycardia, cardiac arrest, palpitation, supraventricular 
tachycdia, ventricular tachycardia, tachycardi . y 

&vet&w @normal hepatic function, ch@elithiasis, jaundice, hepatic failure, 
~cYQ&LG~F ,nia 

Hypomagnesemia, thirst, aggravated diabetes mellitus, dehydration, hyperglycemia, 
hyperkalemia, hypoglycemia, hypokalemiqou!, hmatremia..phat& 

l.DH. wighLdw~ti~I~~&& --. 

A&I++ a&&s, arthros~s, pathological fracture, myalgia, osteomyelitis, synovitis, 
tendonitis~c&ncs~~k&&ain 

Angina pectoris, myocardial infarction~~tithrombosis 

Carcinoma 

Parosmia, taste perversion 

Pulmonary embolism, hematoma, epistaxis, puqura, thrombocytopenia,&r@d 
pk&,crnbWdM --___ 

Abnormal drezuni~~ g, agitation, anorexia, anxiety, confusion, depression, hallucination, 
nervousness, paranoia, sleep disorder, somnolence,~~~~~~~~~~~elmum 
63nsG2nall&ility-inwair&2zzzz~~manic~menf;rldeficicn~, --.__. 

Anemia 

Abscess, herpes simplex, bacterial iafection, viral infection, moniliasis, otitis media, 
sepsis, fimgal infection+gcn&&nwniliG 

Bronchitis, epistaxis, pharyngitis+iG& upper respiratory tract infection, asthma, 
coughing, dyspnea, hemoptysis, hypoxia, pleural effusion, respiratory insufficiency, . 
way oeARDr---uatlon.m& 
pneumQl*edemaresDlratorvdeDresslo 
rsypiratory_dQrder 

F&h, Qry skin, genital pruritus, increased sweating, skin disorder, skin exfoliation, skin 
ulceration, urticaria,bullouseruption. &em atous raS macul3zw&~,~ _ 
esteema 



Urinary System 
Disorders: 

Urinary tract infection, abnormal renal function, acute renal failure, hematia&Lg 
d~~mQnk~mti 

Vascular (Extracardiac) 
Disorders. 

Cerebrovascular disorder, phlebitis, purpm tbmmbophlebitis (deep),&&&g mne 

Vision Disorders: 

White Ceil and RES 
Disorders: 

Abnormal vision, conjnnctivitisJ~ 

Granulocytopenia, lenkocytosis, lymphadenopatby, WC abnormal (not otb&se 
specified)&~~ 

In clinical trials using multiple-dose therapy, ophthalmologic abnormalities, including cataracts 
and multiple punctate lenticular opacities, have been noted in patients undergoing treatment 
with other quinolones. The relationship of the drugs to these events is not presently established. 

Crystalluria and cytindruria have been reported with other quinolones. 

The following markedly abnormal laboratory values appeared in >2% of patients receiving 

levofloxacin. It is not known whether these abnormalities were caused by the drug or the 

underlying condition being treated 

Blood Chemistry: decreased glucose (2.2%) 

Hematology: decreased lymphocytes (2474 m  

kist known whethcrthesz!z~~lit& wereaBsedhy&e drug. QT the un&z~ondi~& 

b&g treated, 

Post-Marketing Adverse Reactions 

Additional adverse events reported from worldwide post-marketing experience with 
levofloxacin include: allergic pnenmonitis, anaphylactic shock, anaphylactoid reaction, 
dysphonia, abnormal EEG, encephalopathy, eosinophilia, erythema multiforme, hemoiytic 
anemia, multi-system organ failure, increased International Normalized Ratio 

(INR)/prothrombin time, Stevens-Johnson Syndrome, tendon rupture, torsades de pointes, 
vasodilation. 

OVERDOSAGE 

Levofloxacin exhibits a low potential for acute toxicity. M ice, rats, dogs and monkeys exhibited 
the following clinical signs after receiving a single high dose of levofloxacin: ataxia, ptosis, 
decreased locomotor activity, dyspnea, prostration, tremors, and convulsions. Doses in excess 
of 1500 mg/kg orally and 250 mg/kg iv. produced significant mortality in rodents. In the event 
of an acute overdosage, the stomach should be emptied. The patient should be observed and 



appropriate hydration maintained. Levofloxacin is not effkiently removed by hemodialysis or 
peritoneal dialysis. 

DOSAGE AND ADMINISTRATION 

LEVAQUTN Injection should only be administered by intravenous infusion. It is not for 
intramuscular, intrathecal, intraperitoneal, or subcutaneous administration. 

CAUTION: RAPID OR BOLUS INTRAVENOUS INFUSION MUST BE AVOIDED. 
Levofloxacin Lnjection should be infused intravenously slowly over a period of not less than 60 
or 90 minutes, depending on the dosage. (See PRECAUTIONS.) 

Single-use vials require dilution prior to administration. (See PREPARATION FOR 

ADMINISTRATION.) 

The usual dose of LEVAQUIN Tablets or Injection is 250 mg or 500 mg administered oraIIy or 
by slow infusion over 60 minutes every 24 hours or 750 mg administered orally or by slow 
infusion over 90 minutes every 24 hours, as indicated by infection and described in the 
following dosing chart. These recommendations apply to patients with normal renal fknction 
(i.e., creatinine clearance > 80 mL/min). For patients with altered renal function see the 
Patients with Impaired Renal Function subsection. Oral doses should be administered at least 
two hours before or two hours afier antacids containing magnesium, aluminum, as well as 
sucralfate, metal cations such as iron, and multivitamin preparations with zinc or Videx@ 
(didanosine), chewable/buffered tablets or the pediatric powder for oral solution. 

Patients with Normal Renal Function 

Infection* UN1 
Dose 

Freq. Duration** Daily Dose 

Acute Bacterial 500 mg q24h 7 days 5OOmg 
Exacerbation of 
Chronic Bronchitis 
Nosocomial 750 mg q24h l-14 days 750 mg 
Pneumonia 
Comm. Acquired 500 mg q24h 7-14 days 500 mg 
Pneumonia 
Acute Maxillary 500 mg q24h 10-14 days 500 mg 
Sinusitis 
Complicated SSSI 750 mg q24h 7-14 days 750 mg 

Uncomplicated SSSI 500 mg q24h 7-10 days 500 mg 

v 532& 2!2l2&& -2Q!2?mi 
E!laimitis 
Complicated UTI 2SO mg q24h IOdays 250 mg 
Acute pyelonephritis 250 mg q24h 10 days 250 mg 

Uncomplicated UTI 250 mg q24h 3 days 250 mg 

* DUE TO THE DESIGNATED PATHOGENS (See INDICATIONS AND USAGE.) 



** Sequential therapy (intravenous to oral) may be instituted at the discretion of the physician 

Patients with Impaired Renal Function 
Renal Status Initial Dose Subsequent Dose 
Acute Bacterial Exacerbation of Chronic Bronchitis / Comm. Acquired 
Pneumouia / Acute Matiary Sinusitis I Uncomplicated SSS~&&-Q& 

Cr, from 50 to 80 Mmin No dosage adjustment required 
CL from 20 to 49 mifmin 500 mg 250 mg q24h 
CL Gom IO to 19mUrnin 500 mg 250 mg q48b 
Hemodialysis 500 mg 250 mg q48h 
CAPD 500 mg 250 mg q48h 
Complicated SSSI/Nosocomial Poeumouia 

h Gom 50 to 80 mumin No dosage adjustment required 

CL, from 20 to 49 mLfmin 750 mg 750 mg q48h 

CL Gom JO to 19mLknin 750 mg 500 mg q48h 

Hemodialysis IS0 mg 500 mg q48 b 

CAPD 750 mg 500 mg q48h 

Complicated UTI /Acute Pyelooephritis 
CL 120 mUmin No dosage adjustment required 

Cb Gom 10 to 19mLImin 250 mg 250 mg q48h 

Uncomplicated UTI No dosage adjustment required 

Cb=creatinine clearances 
CAPD=chronic ambulatory peritoneal dialysis 

When only the serum creatinine is known, the following formula may be used to estimate 
creatinine clearance. 

Men: Creatinine Clearance (mL/min) = 
Weight (kg) x (140 - age) 

72 x serum creatinine (mg/dL) 

Women: 0.85 x the value calculated for men. 

The serum creatinine should represent a steady state of renal function. 

Preparation of Levofloxacin Iniection for Administration 

LEVAQUIN Injection in Single-Use Vials: LEVAQUIN Lnjection is supplied in single-use 
vials containing a concentrated levofloxacin solution with the equivalent of 500 mg (20 mL 
vial) and 750 mg (30 mL vial) of levofloxacin in Water for Lnjection, USP. The 20 mL and 
30 mL vials each contain 25 mg of levofloxacin/mL. THESE LEVAQUIN INJECTION 
SINGLE-USE VIALS MUST BE FURTHER DILUTED WITH AN APPROPRIATE 
SOLUTION PRIOR TO INTRAVENOUS ADMINISTRATION. (See COMPATIBLE 
INTRAVENOUS SOLUTIONS.) The concentration of the resulting diluted solution should be 



5 mg/mL prior to administration. 

This intravenous drug product should be inspected visually for particulate matter prior to 
administration. Samples containing visible particles should be discarded. 

Since no preservative or bacteriostatic agent is present in this product, aseptic technique must 
be used in preparation of the final intravenous solution. Since the vials are for single-use only, 
any unused portion remaining in the vial should be discarded. When used to prepare two 
250 mg doses from the 20 mL vial containing 500 mg of levofloxacin, the full content of the 
vial should be withdrawn at once using a single-entry procedure, and a second dose should 
be prepared and stored for subsequent use. (See Stability of LEVAQUIN Injection 
Following Dilution.) 

Since only limited data are available on the compatibility of levofloxacin intravenous injection 
with other intravenous substances, additives or other medications should not be added to 
LEVAQUIN Injection in single-use vials or infused simultaneously through the same 
intravenous line. If the same intravenous line is used for sequential infksion of several 
different drugs, the line should be flushed before and aAer infkion of LEVAQUIN Injection 
with an infksion solution compatible with LEVAQUIN Injection and with any other drug(s) 
administered via this common line. 

Prepare the desired dosage of levofloxacin according to the following chart: 

Desired From Appropriate Vial, Volume of Infusion 
Dosage Strength Withdraw Volume Diluent Time 
250 mg 10 mL (20 mL Vial) 40 mL 60 min 
500 mg 20 mL (20 mL Vial) 80 UlL. 6Omin 
750 mg 30 mL (30 mL Vial) 12omL 90 Inin 

For example, to prepare a 500 mg dose using the 20 mL vial (25 mg/mL), withdraw 20 mL and 
dilute with a compatible intravenous solution to a total volume of 100 mL. 

Compatible Intravenous Solutions: Any of the following intravenous solutions may be used to 
prepare a 5 mg/mL levofloxacin solution with the approximate pH values: 

Intravenous Fluids 
Final pH of 
LEVAOLKN Solution 



0.9% Sodium Chloride Injection, USP 
5% Dextrose Injection, USP 
5% Dextrose/0.9% NaCl Injection 
5% Dextrose in Lactated Ringers 
Plasma-Lyte@ 56/5% Dextrose injection 
5% Dextrose, 0.45% Sodium Chloride, 

and 0.15% Potassium Chloride Injection 

4.71 
4.58 
4.62 
4.92 
5.03 
4.61 

Sodium Lactate Injection (M/6) 5.54 

LEVAQUIN Injection Premix in Single-Use Flexible Containers: LEVAQUIN Injection is 
also supplied in flexible containers containing a premixed, ready-to-use levofloxacin solution in 
DsW for single-use. The fill volume is either 50 or 100 mL for the 100 mL flexible container or 
150 mL for the 150 mL container. NO FURTHER DILUTION OF THESE 
PREPARATIONS ARE NECESSARY. Consequently each 50 mL, 100 mL, and 150 mL 
premix flexible container already contains a diIute solution with the equivalent of 250 mg, 
500 mg, and 750 mg of levofloxacin, respectively (5 mg/mL) in 5% Dextrose (DsW). 

This parenteral drug product should be inspected visually for particulate matter prior to 
administration- Samples containing visible particles should be discarded. 

Since the premix flexible containers are for single-use only, any unused portion should be 
discarded. 

Since only limited data are available on the compatibility of levofloxacin intravenous injection 
with other intravenous substances, additives or other medications should not be added to 
LEVAQUIN Injection in flexible containers or infused simultaneously through the same 
intravenous line. If the same intravenous line is used for sequential infusion of several 
different drugs, the line should be flushed before and after infusion of LEVAQUfN injection 
with an infusion solution compatible with LEVAQUIN Injection and with any other drug(s) 

administered via this common line. 

Instructions for the Use of LEVAQUIN Lnjection Premix in Flexible Containers 

To open: 

1. Tear outer wrap at the notch and remove solution container. 

2. Check the container for minute leaks by squeezing the inner bag firmly. If leaks are 
found, or if the seal is not intact, discard the solution, as the sterility may be compromised. 

3. Do not use if the solution is cloudy or a precipitate is present. 

4. Use sterile equipment. 



5. WARNING: Do not use flexible containers in series connections. Such use could 
result in air embolism due to residual air being drawn from the primary container before 
administration of the fluid from the secondary container is complete. 

Preparation for administration: 

1. Close flow control clamp of administration set. 

2. Remove cover from port at bottom of container. 

3. Insert piercing pin of administration set into port with a twisting motion until the pin is 
firmly seated. NOTE: See full directions on administration set carton. 

4. Suspend container from hanger. 

5. Squeeze and release drip chamber to establish proper fluid level in chamber during 
infusion of LEVAQUIN Injection in Premix Flexible Containers. 

6. Open flow control clamp to expel air from set. Close clamp. 

7. Regulate rate of admimstration with flow control clamp. 

Stability of LEVAQUIN Iniection as Supplied 

When stored under recommended conditions, LEVAQUIN Injection, as supplied in 20 mL and 
30 mL vials, or 100 mL and 150 mL flexible containers, is stable through the expiration date 
printed on the label. 

Stability of LEVAQUIN Injection Followinpl Dilution 

LEVAQUIN Injection, when diluted in a compatible intravenous fluid to a concentration of- 

5 mg/mL, is stable for 72 hours when stored at or below 25°C (77°F) and for 14 days when 

stored under refrigeration at 5°C (41°F) in plastic intravenous containers. Solutions that are 
diluted in a compatible intravenous solution and frozen in glass bottles or plastic intravenous 
containers are stable for 6 months when stored at -20°C (-4°F). THAW FROZEN 

SOLUTIONS AT ROOM TEMPERATURE 25°C (77°F) OR IN A REFRIGERATOR 

8°C (46°F). DO NOT FORCE THAW BY MICROWAVE IWIATION OR WATER 
BATH IMMERSION. DO NOT REFREEZE AFI?ER INITIAL THAWING. 

HOW SUPPLIED 

LEVAQUIN Tablets 

LEVAQUIN (levoftoxacin) Tablets are supplied as 250, 500, and 750 mg modified rectangular, 
film-coated tablets. LEVAQUIN Tablets are packaged in bottles and in unit-dose blister strips 



in the following configurations: 

250 mg tablets: color: terra cotta pink 

debossing: “LEVAQUIN” on side 1 and “250” on side 2 

bottles of 50 (NDC 0045-I 520-50) 

unit-dose/ 100 tablets (NDC 0045- 1520- 10) 

500 mg tablets: color: peach 

debossing: “LEVAQUIN” on side 1 and “500” on side 2 

bottles of 50 (NDC 0045-1525-50) 

unit-dose/l00 tablets (NDC 0045-1525-10) 

750 mg tablets: color: white 

debossing: “LEVAQUIN” on side 1 and “750” on side 2 

bottles of 50 (NDC 0045 1530-50) 

unit-dose/l 00 tablets (NDC 0045-l 530- 10) 

LEVAQUIN Tablets should be stored at 15” to 30°C (59’ to 86°F) in well-closed containers- 

LEVAQUIN Tablets are manufactured for OMP DIVISION, ORTHO-MCNEIL 
PHARMACEUTICAL, INC. by Janssen Ortho LLC, Gumbo, Puerto Rico 00778. 

LEVAWIN Injection 

Sin&-Use Vials: LEVAQUIN (levofloxacin) Injection is supplied in single-use vials. Each 
vial contains a concentrated solution with the equivalent of 500 mg of levofloxacin in 20 mL 
vials and 750 mg of levofloxacin in 30 mL vials. 

25 mg/mL, 20 mL vials (NDC 0045-0069-5 I) 

25 mg/mL, 30 mL vials (NDC 0045-0065-55) 

LEVAQUIN Injection in Single-Use Yials should be stored at controlled room temperature and 
protected from light. 

LEVAQUIN Injection in Single-Use Vials is manufactured for OMP DIVISION, ORTHO- 
MCNEIL PHARMACEUTICAL, INC. by OMJ Pharmaceuticals, Inc., San German, Puerto 



Rico, 00683 _ 

Premix in Flexible Containers: LEVAQULN (levofloxacin in 5% dextrose) Injection is 
supplied as a single-use, premixed solution in flexible containers. Each bag contains a dilute 
solution with the equivalent of 250, 500, or 750 mg of levofloxacin, respectively, in 5% 
Dextrose (D5W). 

5 mg/mL (250 mg), 50 mL flexible container (NDC 0045-0067-01) 

5 mg/mL. (500 mg), 100 mL flexible container (NDC 0045-0068-O 1) 

5 mg/mL (750 mg), 150 mL flexible container (MX 0045-0066-O I) 

LEVAQUIN Lnjection Premix in Flexible Containers should be stored at or below 25°C (77°F); 

however, brief exposure up to 40°C (104°F) does not adversely affect the product. Avoid 
excessive heat and protect from freezing and light. 

LEVAQUIN Injection Premix in Flexible Containers is manufactured for OMP DIVISION, 
ORTHO-MCNEIL PHARMACEUTICAL, fNC. by ABBOTT Laboratories, North Chicago, IL 
60064. 



CLINICAL STUDIES 

Nosocomial Pneumonia 

Adult patients with clinically and radiologically documented nosocomial pneumonia were 

enrolled in a multicenter, randomized, open-label study comparing intravenous levofloxacin (750 

mg once daily) followed by oral levofloxacin (750 mg once daily) for a total of 7-15 days to 

intravenous imipenemlcilastatin (SKI-1OOOmg q6-8 hours daily) followed by oral ciprofloxacin 

(750 mg q12 hours daily) for a total of 7-1.5 days. Levofloxacin-treated patients received an 

average of 7 days of intravenous therapy (range: 1-16 days); comparator-treated patients received 

an average of 8 days intravenous therapy (range l-19 days). 

Overall, in the clinically and microbiologically evaluable population, adjunctive therapy was 

empirically initiated at study entry in 56 of 93 (60.2%) patients in the levofloxacin arm and 53 of 

94 (56.4%) patients in the comparator arm. The average duration of adjunctive therapy was 7 

days in the levofloxacin arm and 7 days in the comparator. In clinically and microbiologically 

evaluable patients with documented Pseudomonas aenrginosa infection, 15 of 17 (88.2%) 

received ceftazidime (N=l 1) or piperacillin/tazobactam (N=4) in the levofloxacin arm and 16 of 

17 (94.1%) received an aminoglycoside in the comparator arm. Overall, in clinically and 

microbiologically evaluable patients, vancomycin was added to the treatment regimen of 37 of 93 

(39.8%) patients in the levofloxacin arm and 28 of 94 (29.8%) patients in the comparator arm for 

suspected methicillin-resistant 5’. aureus infection- 

Clinical success rates in clinically and microbiologically evaluable patients at the posttherapy visit 

(prirnaty study endpoint assessed on day 3-15 after completing therapy) were 58.1% for 

levofloxacin and 60.6% for comparator. The 95% CI for the difference of response rates 

(levofloxacin minus comparator) was C-17.2, 12.01. The microbiological eradication rates at the 

posttherapy visit were 66.7% for levofloxacin and 60.6% for comparator. The 95% CL for the 

difference of eradication rates (levofloxacin minus comparator) was [-8.3, 20.33. Clinical success 

and microbiological eradication rates by pathogen were as follows: 



Lcvofloxacin ImipenemXilastatin 

Pathogen 
No. (%) of Patients No. (%) of Patients 

N Microbiologic / Clinical N Microbiologic / Ctinical 
Outcomes Outcomes 

USSA” 21 14 (66.7)/ 13 (61.9) 19 13 (68.4) / 15 (78.9) 
P. aeruginosab 17 10 (58.8) / 11 (64.7) 17 5 (29.4) / 7 (41.2) 
S. morcexem 11 9(81.8)/ 7(63.6) 7 2 (28.6) I 3 (42.9) 
E. coli 12 10 (83.3) / 7 (58.3) 11 7 (63.6 ) I 8 (72.7) 
K prteumoniaec 11 9 (8 l-8) / 5 (45.5) 7 6 (85.7) / 3 (42.9) 
H. injluenzae 16 13 (81.3) /lO (62.5) 15 14 (93.3) / 11 (73.3) 
S. pneumoniae 4 3 (75.0) I3 (75.0) 7 5 (71.4)/ 4 (57.1) 

a Mcthicilhn-susceptible S. aweus. 
b See above text for use of combination therapy. 
’ The observed differences in rates for the clinical and microbiological outcomes may reflect other 

factors that were not accounted for in the study 



Community-Acquired Bacterial Pneumonia 

Adult inpatients and outpatients with a diagnosis of community-acquired bacteria! pneumonia 
were evaluated in two pivotal clinical studies. In the first study, 590 patients were enrolled in a 
prospective, multicenter, unblinded randomized trial comparing levofloxacin 500 mg once daily 

orally or intravenously for 7 to 14 days to ceftriaxone I to 2 grams intravenously once or in 
equally divided doses twice daily followed by cefuroxime axeti! 500 mg orally twice daily for a 
total of 7 to 14 days. Patients assigned to treatment with the control regimen were allowed to 
receive erythromycin (or doxycycline if intolerant of erythromycin) if an infection due to 
atypical pathogens was suspected or proven. Clinical and microbiologic evaluations were 
performed during treatment, S to 7 days posttherapy, and 3 to 4 weeks posttherapy. Clinical 
success (cure plus improvement) with levofloxacin at 5 to 7 days posttherapy, the primary 
eflicacy variable in this study, was superior (95%) to the control group (83%). The 95% CI for 
the difference of response rates (levofloxacin minus comparator) was C-6, 191. In the second 
study, 264 patients were enrolled in a prospective, multi-center, non-comparative trial of 
500 mg levofloxacin administered orally or intravenously once daily for 7 to 14 days. Clinical 
success for clinically evaluable patients was 93%. For both studies, the clinical success rate in 
patients with atypical pneumonia due to Chlamydiapneumoniae, Mycopl~mapneumoniae, and 
Legionella pneumophila were 96%, 96%, and 70%, respectively. Microbiologic eradication 
rates across both studies were as follows: 

Pathogen No. Mlcrobiolotic 
Pathovens Endrcation Rate {%) 

H. in/lueruae 55 98 
S pneumoniae 83 95 
S. aureus 17 88 
M. catarrha Iis 18 94 
H. parainflrremae 19 95 
K pneumoniae 10 100.0 

Additional studies were initiated to evaluate the utility of LEVAQU!N in community-acquired 
pneumonia due to S. pneumoniae, with particular interest in penicillin-resistant strains (MIC 

value for penicillin -2 pg/mL). In addition to the studies previously discussed, inpatients and 
outpatients with mild to severe community-acquired pneumonia were evaluated in six 

additional clinical studies; one double-blind study, two open label randomized studies, and three 
open label non-comparative studies. The total number of clinically evaluable patients with 
S.pneumoniae across all 8 studies was 250 for levofloxacin and 41 for comparators. The clinical 
success rate (cured or improved) among the 250 levofloxacin-treated patients with S. 
pneumoniae was 2451250 (98%). Th e clinical success rate among the 41 comparator-treated 



patients with S. pneumoniae was 39/4 1 (95%) 

Across these 8 studies, 18 levofloxacin-treated and 4 non-quinolone comparator-treated patients 
with community-acquired pneumonia due to penicillin-resistant S. pneurnoniae @UC value for 

penicillin -2 pg/mL) were identified. Of the 18 levofloxacin-treated patients, 15 were 
evaluable following the completion of therapy. Fifteen out of the 15 evaluable levofloxacm- 
treated patients with community-acquired pneumonia due to penicillin-resistant S. pneumoniae 
achieved clinical success (cure or improvement). Of these 15 patients, 6 were bacteremic and 5 
were classified as having severe disease. Of the 4 comparator-treated patients with community- 
acquired pneumonia due to penicillin-resistant S. pneumoniae, 3 were evaluable for clinical 
efficacy. Three out of the 3 evaluable comparator-treated patients achieved clinical success. All 
three of the comparator-treated patients were bacteremic and had disease classified as severe. 

Complicated Skin and Skin Structure Infections 

Three hundred ninety-nine patients were enrolled in an open-label, randomized, comparative 
study for complicated skin and skin structure infections. The patients were randomized to 
receive either levofloxacin 7SOmg QD (IV followed by oral), or an approved comparator for a 
median of 10 + 4.7 days. As is expected in complicated skin and skin structure infections, 
surgical procedures were performed in the levofloxacin and comparator groups. Surgery 
(incision and drainage or debridement) was performed on 45% of the levofloxacin treated 
patients and 44% of the comparator treated patients, either shortly before or during antibiotic 
treatment and formed an integral part of therapy for this indication. 

Among those who could be evaluated clinically 2-5 days after completion of study drug, overall 
success rates (improved or cured) were 1161138 (84.1%) for patients treated with levofloxacin 
and 106/132 (80.3%) for patients treated with the comparator. 

Success rates varied with the type of diagnosis ranging from 68% in patients with infected 
ulcers to 90% in patients with infected wounds and abscesses. These rates were equivalent to 
those seen with comparator drugs. 



_ _ 
vmstatitu 

Adl patients with a clinical diawlosis of prostatitis and nncrc&&&ical cu&re r~um 
urine sample collected aAer prostatic massage m2) or expressed prostatrc sec;retion ~~psl -- 
-- i via - tame c urewr 
doubleblind study cornoaring o ral le ofloxacin 500 mg+ once darly for a total of 28 &YS to -1 V 

ciprofloxacrn 500 mp, twtce da& for a total of 28 days. The p~l~nary efficacy w 
nucrobiolQg c effi c i ca y ti microbiolo gically evaluable p en s A 0 1 of 136 u ati t tta . - _ 
mlc;rQbrQlQ~Uy evaluable !Xments were enrolled in the levc&Xacin and ciprnflnxacin ~rsuaps. 
respectively. The microbiologic erad o ra e by n en.! tnfe on at 5-18 giiy, after icati n t ati . cti 

0 . completion of therapy was 75.0/o m the levolloxacin grout and 76.8% in the cimofloxacm 
gr p (95% CI l-12.58, 8.981 for levofloxacin minus ciprofloxacin). The overall eradication 
rag for.patho-gens of interest are presented below; 

Levofloxacin @J= 136) Ciprofloxacin (= 125) 

pathhaen--_____ Eradication N Eradication N 

E coli I5 14(93. O  3 

* 0 0 _?r_epidermidi.y I I 9 (8 I .8 /-11(78.6/o) 4 

Eradication rates for $. uidermidis when found withatbernsistcnt with ______ 
rates seen inre isolates= 

microbiologicallv evaluable oosulation 5-18 days after completion of theta 
0 levofloxacin-treated patients and 72.8% for ciproflox cm-treated patients (95/o CI l-8.82 

12271 for levofloxacin minus ciprotixacin). ClinicaH lonq-term success (24-45 days after 
0 completion of therapy) rates were 66,7/o fo r the levoflcixacin-treated natients and 76.9% for the 

0 c&wfloxacin-treated patients (95 /p C I l-23.4Q 2.891 for levotixacin minus ciprofloxacir& 

ANIMAL P HARMACOLOCY 

Levofloxacin and other quinolones have been shown to cause arthropathy in immature animals 
of most species tested. (See WARNINGS.) In immature dogs (4 - 5 months old), oral doses of 
10 mglkglday for 7 days and intmvenous doses of 4 mgfkglday for I4 days of levofloxacin 
resulted in arthropathic lesions. Administration at oral doses of 300 mg/lcg/day for 7 days and 
intravenous doses of 60 mgfkglday for 4 weeks produced arthropathy in juvenile rats. 

When tested in a mouse ear swelling bioassay, levofloxacin exhibited phototoxicity similar in 



magnitude to ofloxacin, but less phototoxicity than other quinolones. 

While crystalluria has been observed in some intravenous rat studies, urinary crystals are not 
formed in the bladder, being present only after micturition and are not associated with 
nephrotoxicity. 

in mice, the CNS stimulatory effect of quinolones is enhanced by concomitant administration of 
non-steroidal anti-inflammatory drugs. 

In dogs, levofloxacin administered at 6 mg/kg or higher by rapid intravenous injection produced 
hypotensive effects. These effects were considered to be related to histamine release. 

in vitro and in vivo studies in animals indicate that levofloxacin is neither an enzyme inducer or 
inhibitor in the human therapeutic plasma concentration range; therefore, no drug metabolizing 
enzyme-related interactions with other drugs or agents are anticipated. 

REFERENCES 
1. National Committee for Clinical Laboratory Standards. Methods for Dilution Antimicrobial 
Susceptibility Tests for Bacteria That Grow Aerobically F&h six_th Edition. Approved Standard 
NCCLS Document M7 A5 &, Vol. 28 2, No. 2, NCCLS, Wayne, PA, January, 24X30 2QQ3. 
2. National Committee for Clinical Laboratory Standards. Performance Standards for 
Antimicrobial Disk Susceptibility Tests Seventh &$&I Edition. Approved Standard NCCLS 
Document M2-&7 A8, Vol. 243 23, No. I, NCCLS, Wayne, PA, January, 2QQQ 2003. ~- 
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TROVANw Tablets 
(trovafloxacin mesylate) 

TROVANw LV. 
(alatrofloxacin mesylate injection) 

For Intravenous infusion 

TROVAN is available as TROVAN Tablets (trovafloxacin mesytate) for oral administration 
and as TROVAN I.V. (alatrofloxacin mesytate injection), a prodrug of trovafloxacin. for 
intravenous administration. 

DESCRIPTION 

TROVAN Tablets 
TROVAN Tablets contain trovafloxacin mesylate, a synthetic broad-spectrum antibacterial 
agent for oral administration. Chemically, trovafloxacin mesylate, a fluoronaphthyridone 
related to the fluoroquinolone antibacterials. is (la. 5a. 6a)-7-(6-amino-3- 
azabicyclo[3.1 .0]hex-3-yl)-l-(2,4-ditluorophenyl)-fMuoro-l.4dihydro-4-oxo-l.8- 
naphthyridine-3carboxylic acid, monomethanesulfonate. Trovafloxacin mesyiate differs 
from other quinolone derivatives by having a 1,8-naphthyridine nucleus. 

The chemical structure is: 0 0 
H*tj&y OH 

N - CH,SO,H 

3 

F 

F 

Its empirical formula is C10H1sF3N403 l CH3S03H and its molecular weight is 512.46. 

Trovafloxacin mesylate is a white to off-white powder. 
Trovafloxacin mesylate is available in 100 mg and 200 mg (trovafloxacin equivalent) blue, 
film-coated tablets. TROVAN Tablets contain microcrystalline cellulose, crosslinked sodium 
carboxymethylcellulose and magnesium stearate. The tablet coating is a mixture of 
hydroxypropylcellulose. hydroxypropylmethylcellulose. titanium dioxide, polyethylene glycol 
and FD&C blue #2 aluminum lake. 

TROVAN I.V. 
TROVAN 1-V. contains alatrotloxacin mesyiate. the L-alanyl-L-alanyl prodrug of trovafloxacin 
mesylate. Chemically. alatrofloxacin mesytate is (la, 5a. 6a)-L-alanyl-N-(3-[6carboxy-8- 
(2,4-difluorophenyl)-3-fluoro-5,8dihydro-5-oxo-1 .8-naphthyridin-2-fl-3-azabicyclo[3.1 .O]hex- 
6-yl]-L-alaninamide, monomethanesulfonate. It is intended for administration by intravenous 
infusion 

Following intravenous administration, the alanine substituents in alatrofloxacin are rapidly 
hydrolyzed in vtio to yield trovafloxacin. (See CLINICAL PHARMACOLOGY) 

The chemical structure is: 
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Its empirical formula is C26HZSF3N605 l CHJS03H and its 

Alatrofloxacin mesyiate is a white to light yellow powder. 

TROVAN I.V. is available in 40 mL and 60 mL single use vials as a sterile, preservative-free 
aqueous concentrate of 5 mg trovafloxacin/mL as alatrofloxadn mesylate intended for 
dilution prior to intravenous administration of doses of 200 mg or 300 mg of trovafloxacin, 
respectively. (See HOW SUPPLIED.) 

The formulation contains Water for Injection, and may contain sodium hydroxide or 
hydrochloric acid for pH adjustment. 
The pH range for the 5 mg/mL aqueous concentrate is 3.5 to 4.3. 

61 CLINICAL PHARMACOLOGY 

62 
63 
64 
65 
66 
67 
68 
69 
70 
71 

After intravenous administration, alatrofloxacin is rapidly converted to trovafloxacin. Plasma 
concentrations of alatrofloxacin are below quantifiable levels within 5 to 10 minutes of 
completion of a one hour infusion 

Absorption 
Trovafloxacin is well-absorbed from the gastrointestinal tract after oral administration. The 
absolute bioavailability is approximately 88%. For comparable dosages, no dosage 
adjustment is necessary when switching from parenteral to oral administration (Figure 1). 
(See DOSAGE AND ADMINISTRATION.) 

molecular weight is 654 -62. 
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alatrofloxacin at daily doses of 200 mg (tmvafloxacin equivalents) to healthy male volunteers and following daily 
oral administration of 200 mg trovafloxacin for seven days to six male and SIX female healthy young volunteers 

76 Phannacokinetics 
77 The mean pharmacokinetic parameters (*SD) of trovafloxacin after single and multiple 
78 100 mg and 200 mg oral doses and one hour intravenous infusions of alatrofloxacin-in 
79 doses of 200 and 300 mg (trovatloxacin equivalents) appear in the chart below. 
80 

TROVAFLOXACIN PHARMACOKINETIC PARAMETERS 

Ctm.x Twax AUC’= T IR V  dsr CL CL 
(uq/mL) (hrs) (uq*h/mL) (hrs) (Ln<q) (mL/hr/Kq) (mL/hr/Kq) 

Trovafloxacin 100 mq 
Single dose l.tXo.3 0.9m.4 11.2322 9.1 - - - 

Multiple dose l.lM.2 l.Mo.5 11.8f1.8 10.5 - - - 

Trovafloxacin 200 mq 
Single dose 2.lm 5 i.am.9 26.7i7.5 9.6 - - - 
Multiple dose 3.lk.l.O 1.2fo.5 3446.7 12.2 - - - 

Alatrofloxadn 200 mq’ 
Single dose 2.7mo.4 1.oM.O 28.1f5.1 9.4 1.2fo.2 93.M17.4 6.5k3.5 
Multiple dose 3.lfo.6 1.0~3.0 32.B7.3 11.7 i.3m.i 81.7f17.8 8 6Q.4 

Alatrofloxadn 300 rnc 
Single dose 3.6m.6 1.3iO 4 46.16.2 11.2 1.2kO.l 84.6i60 6-W-S 
Multiple dose 4.4fo.6 1.2rto.2 46.3k33.9 12 7 i.4m.f 845fll.l 8 4f1.8 

Irovafloxacin equivalents 
‘,2 Single dose- AUC(O--). multiple dose: AUC(O-24) 
C -= Maximum serum concentration; T,-=Time to C, ; AUC=Area under concentration vs. t ime curve; 
T,n=serum half-life; V,.=Volume of distribution; CI=Total dear-awe. CIiRenal dearance 

a5 
86 Serum concentrations of trovafloxacin are dose-proportional after oral administration of 
a7 trovafloxacin in the dose range of 30 to 1000 mg or after intravenous administration of 
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alatrofloxacin in the dose range of 30 t0 400 mg (trovafloxacin equ-talents). Steady state 
concentrations are achieved by the third daily oral or intravenous dose of trovafloxacin with 
an accumulation factor of approximately 1.3 times the single dose concentrations. 

Oral absorption of trovaftoxacin is not altered by concomitant food intake; therefore, it can 
be administered without regard to food. 

The systemic exposure to trovafloxacin (AUC &) administered as crushed tablets via 
nasogastric tube into the stomach was identical to that of orally administered intact tablets. 
Administration of concurrent enteral feeding solutions had no effect on the absorption of 
trovafloxacin given via nasogastric tube into the stomach. When trovaftoxacin was 
administered as crushed tablets into the duodenum via nasogastric tube, the AUC o-m and 
peak serum concentration (Cmax) were reduced by 30% relative to the orally administered 
intact tablets. Time to peak serum level (Tmax) was also decreased from 1.7 hrs to 1.1 
hrs.. 
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Distribution 
The mean plasma protein bound fraction is approximately 76%. and is concentration- 
independent. Trovafloxacin is widely distributed throughout the body. Rapid distribution of 
trovaffoxacin into tissues results in significantly higher trovafloxacin concentrations in most 
target tissues than in plasma or serum. 

Fluid or Tissue Tissue-Fluid/- 
Serum Ratio’ (Range) 

Respiratory 
bronchial macrophages 
(multiple dose) 
lung mucosa 
lung epithelral lining fluid 

(multiple dose) 
tiole lung 

Skin. Musculoskeletal 
skin 
subcutaneous tissue 
skin blister fluid 
skeletal muscle 
bone 

Gastrointestrnal 
colonic tissue 
peritoneal rluid 
bile 

Central Nervous System 
cerebrospinal fluid (CSF). adults 
cerebrospinal fluid (CSF). children 

Reproductrve 
prostatic tissue 
cervix (multiple dose) 
ovary 
fallopian tube 
myometrium (multiple dose) 
uterus 
vaginal fluid (multiple dose) 

24.1 (9641.8) 
1.1(0.7-1.5) 

5.8 (1.1-17.5) 
2.1 (0.42-5.03) 

1 .o (0.20-l .88) 
0.4 (0.15-0.68) 
0.7-0.9 (blister/plasma) 
1.5 (0.50290) 
1 .O (0.55-l .67) 

0.7 (0.0-1.47) 
0.4 (0.6-1.25) 

15.4 (11.9-21.0) 

0.25 (0.03-0.33) 
0.28” 

1 .O (0.5-1.6) 
0.6 (0.5-0.7) 
1.6 (032.2) 
0.7 (0.2-1.1) 
0.6 (0.4-0.8) 
0.6 (030.8) 
4.7 (0.8-20.8) 

* Mean values in adults over 2-29 hours following drug administration. except indiidual lung tissues. which were 
single time points of 6 hours following drug administration 
- Ratro of composite AUC(O-24) in CSFlcomposite AUC(O-24) in serum in 22 pediatric patients aged 1 to 12 
years after 1 hour i v. infuslon of single dose alatrofloxacin (equivalent trwaflowdn dose range: 4.59.9 mgkg) 
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Presence in Breast Milk 
Trovafloxacin was found in measurable concentrations in the breast milk of three lactating 
subjects. The average measurable breast milk concentration was 0.8 pg/mL (range: O-3-2.1 
pg/mL) after single i-v. alatrofloxacin (300 mg trovafloxacin equivalents) and repeated oral 
trovafloxacin (200 mg) doses. 

Metabolism 

Trovafloxacin is metabolized by conjugation (the role of cytochrome P4% oxidative 
metabolism of trovafloxacin is minimal). Thirteen percent of the administered dose appears 
in the urine in the form of the ester glucuronide and 9% appears in the feces as the N-acetyi 
metabolite (2.5% of the dose is found in the serum as the active N-acetyl metabolite). Other 
minor metabolites (diacid, sulfamate. hydroxycarboxylic acid) have been identified in both 
urine and feces in small amounts (4% of the administered dose).. 

Excretion 
Approximately 50% of an oral dose is excreted unchanged (43 % in the feces and 6% in the 
urine). 

After multiple 200 mg doses, to healthy subjects, mean (+ SD) cumulative urinary 
trovafloxacin concentrations were 12.1 i3.4 pg/mL. With these levels of trovafloxacin in 
urine, crystals of trovafloxacin have not been observed in the urine of human subjects. 

Special Populations 

Geriatric 
In adult subjects. the pharmacokinetics of trovafloxacin are not affected by age (range 19-78 
years). 

Pediatric 
Limited information is available in the pediatric population (See Distribution). The 
pharmacokinetics of trovafloxacin have not been fully characterized in pediatric popuIations 
less than 18 years of age. 

Gender 
There are no significant differences in trovafloxacin pharmacokinetics between males and 
females when differences in body weight are taken into account. After single 200 mg doses, 
trovafloxacin Cmax and AUC(O-co) were 60% and 32% higher, respectively, in healthy 
females compared to healthy males. Following repeated daily administration of 200 mg for 
7 days, the Cmax for trovafloxacin was 38% higher and AUC(O-24) was 16% higher in 
healthy females compared to healthy males. The dinical importance of the increases in 
serum levels of trovafioxacin in females has not been established. (See PRECAUTIONS: 
Information for Patients). 

Chronic Hepatic Disease 
Following repeated administration of 100 mg for 7 days to patients with mild cirrhosis (Child- 
Pugh Class A), the AUC(O-24) for trovafloxacin was increased -45% compared to matched 
controls. Repeated administration of 200 mg for 7 days to patients with moderate cirrhosis 
(Child-Pugh Class B) resulted in an increase of -50% in AUC(O-24) compared to matched 
controls. There appeared to be no significant effect on trovafloxacin Cmax for either group. 
The oral clearance of trovafloxacin was reduced -30% in both cirrhosis groups, which 
corresponded to prolongation of half-life by 2-2.5 hours (2530% increase) compared to 
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controls. There are no data in patients with severe cirrhosis (Child-Pugh Class C). Dosage 
adjustment is recommended in patients with mild to moderate cirrhosis. (See DOSAGE 
AND ADMINISTRATION) 

Renal Insufficiency 
The pharmacokinetics of trovafloxacin are not affected by renal impairment. Trovafloxacin 
serum concentrations are not significantly altered in subjects with severe renal insufficiency 
(creatinine clearance < 20 mUmin). including patients on hemodialysis. 

Photosensitivity Potential 
In a study of the skin response to ultraviolet and visible radiation conducted in 48 healthy 
volunteers (12 per group), the minimum erythematous dose (MED) was measured for 
ciprofloxacin, lomefloxacin. trovafloxacin and placebo before and after drug administration 
for 5 days. In this study, trovafloxacin (200 mg q.d.) was shown to have a lower potential 
for producing delayed photosensitivity skin reactions than ciprofloxacin (500 mg b.i.d.) or 
lomefloxacin (400 mg q.d.), although greater than placebo. (See PRECAUTIONS: 
Information for Patients) 

Drug-drug Interactions 
The systemic availability of trovafloxacin following oral tablet administration is significantly 
reduced by the concomitant administration of antacids containing aluminum and magnesium 
salts, sucralfate. vitamins or minerals containing iron, and concomitant intravenous 
morphine administration. 

Administration of trovafloxacin (300 mg p.0.) 30 minutes after administration of an 
antacid containing magnesium hydroxide and aluminum hydroxide resulted in reductions 
in systemic exposure to trovafloxacin (AUC) of 66% and peak serum concentration 
(Cmax) of 60%. (See PRECAUTIONS: Drug Interactions, DOSAGE AND 
ADMINISTRATION) 

Concomitant sucralfate administration (lg) with trovafloxacin 200 mg p.o. resulted in a 
70% decrease in trovafloxacin systemic exposure (AUC) and a 77% reduction in peak 
serum concentration (Cmax). (See PRECAUTIONS: Drug Interactions, DOSAGE AND 
ADMINISTRATION) 

Concomitant administration of ferrous sulfate (120 mg elemental iron) with trovafloxacin 
200 mg p.o. resulted in a 40% reduction in trovafloxacin systemic exposure (AUC) and a 
48% decrease in trovafloxacin Cmax. (See PRECAUTIONS: Drug Interactions, 
DOSAGE AND ADMINISTRATION) 

Concomitant administration of intravenous morphine (0.15 mg/kg) with oral trovafloxacin 
(200 mg) resulted in a 36% reduction in trovafloxacin AUC and a 46% decrease in 
trovafloxacin Cmax. Trovafloxacin administration had no effect on the 
pharmacokinetics of morphine or its pharmacologically active metabolite. morphine&P- 
glucuronide. (See PRECAUTIONS: Drug Interactions, DOSAGE AND 
ADMINISTRATION) 

Minor pharmacokinetic interactions that are most likely without clinical significance include 
calcium carbonate, omeprazole and caffeine. 

Concomitant administration of calcium carbonate (1000 mg) with trovafloxacin 200 mg 
p.o. resulted in a 20% reduction in trovafloxacin AUC and a 17% reduction in peak 
serum trovafloxacin concentration (Cmax). 
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A 40 mg dose of omeprazole given 2 hours prior to trovaffoxacin (300 mg p.0.) resulted 
in a 17% reduction in trovafloxacin AUC and a 17% reduction in trovafloxacin peak 
serum concentration (Cmax). 

Administration of trovafloxacin (200 mg) concomitantly with caffeine (200 mg) resulted in 
a 17% increase in caffeine AUC and a 15% increase in caffeine Cmax. These changes 
in caffeine exposure are not considered clinically significant. 

No significant pharmacokinetic interactions include cimetidine. theophytline, digoxin, warfarin 
and cyclosporine. 

Cimetidine co-administration (400 mg twice daily for 5 days) with trovafloxacin (200 mg 
p.o. daily for 3 days) resulted in changes in trovaftoxacin AUC and Cmax of less than 
5%. 

Trovafloxacin (200 mg p.o. daily for 7 days) co-administration with theophylline (300 mg 
twice daily for 14 days) resulted in no change in theophylline AUC and Cmax. 

Trovafloxacin (200 mg p-0. daily for 10 days) co-administration with digoxin (0.25 mg 
daily for 20 days) did not significantly alter systemic exposure (AUC) to digoxin or the 
renal clearance of digoxin. 

Trovafloxacin (200 mg p-0. daily for 7 days) does not interfere with the pharmacokinetics 
nor the pharmacodynamics of warfarin (daily for 21 days). Concomitant oral 
administration of trovafloxacin did not affect the systemic exposure (AUC) or peak 
plasma concentrations (Cmax) of the S or R isomers of warfarin, nor did it influence 
prothrombin times. 

Trovafloxacin (230 mg p.o. daily for 7 days) co-administration with cyclosporine (daily 
doses from 150-450 mg for 7 days) resulted in decreases of 10% or less in systemic 
exposure to cyclosporine (AUC) and in the peak blood concentrations of cyclosporine 

Microbiology 

Trovafloxacin is a fiuoronaphthyridone related to the fluoroquinolones with in vitro activity 
against a wide range of gram-negative and gram-positive aerobic, and anaerobic 
microorganisms. The bactericidal action of trovafloxacin results from inhibition of DNA 
gyrase and topoisomerase IV. DNA gyrase is an essential enzyme that is involved in the 
replication, transcription and repair of bacterial DNA Topoisomerase IV is an enzyme 
known to play a key role in the partitioning of the chromosomal DNA during bacterial cell 
division Mechanism of action of fluoroquinolones including trovafloxacin is different from 
that of penicillins, cephalosporins, aminoglycosides. macrolides. and tetracycfines. 
Therefore, fluoroquinolones may be active against pathogens that are resistant to these 
antibiotics. There is no cross-resistance behrveen trovafloxacin and the mentioned classes 
of antibiotics. The overall results obtained from in vitro synergy-studies, testing 
combinations of trovafloxacin with beta-lactams and aminoglycosides. indicate that synergy 
is strain specific and not commonly encountered. This agrees with results obtained 
previously with other fluoroquinolones. Resistance to trovafloxacin in vitro develops slowly 
via multiple-step mutation in a manner similar to other fluoroquinolones. Resistance to 
trovafloxacin in vitro occurs at a general frequency of between 1x10-’ to lo-“. Although 
cross-resistance has been observed between trovaftoxacin and some other 
ftuoroquinolones, some microorganisms resistant to other fluoroquinolones may be 
susceptible to trovafloxacin. 
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Trovafloxacin has been shown to be active against most strains of the following 
microorganisms, both in vitro and in clinical infections as described in the INDICATIONS 
AND USAGE section: 

Aerobic gram-positive microorganisms 
Enferococcus faecalis (many strains are only moderately susceptible) 
Staphy/ococcos aureus (methicillin-susceptible strains) 
Staphyfococcus epiden-nidis (methicillin-susceptible strains) 
Streptococcus agalactiae 
Streptococcus pneumoniae (penicillin-susceptible strains) 
Streptococcus pyogenes 
Viridans group streptococci 

Aerobic gram-negative microorganisms 
Escherichia coli 
Gardnerella vaginalis 
Haemophilus intluenzae 
Haemophilus parainkenzae 
Klebsiella pneumoniae 
Moraxella catanbalis 
Neisseria gonorrhoeae 
Proteus mirabilis 
Pseudomonas aeruginosa 

Anaerobic microorganisms 
Bacteroides fragilis 
Pepfostreptococcus species 
Prevotella species 

Other microorganisms 
Chlamydia pneumoniae 
Chlamydia frachomatis 
Legionella pneumophila 
Mycoplasma pneumoniae I 

The following in vitro data are available, but their clinical siqnificance is unknown. 

Trovafloxacin exhibits in vfiro minimal inhibitory concentrations (MICs) of 4 pg/mL against 
most (90%) strains of the following microorganisms; however, the safety and effectiveness 
of Wovafloxacin in treating clinical infections due to these microorganisms have not been 
established in adequate and well-controlled clinical trials. 

Aerobic Gram-positive microorganisms 
Streptococcus pneumoniae (penicillin-resistant strains) 

Aerobic Gram-negative microorganisms 
Citrobacter freundii 
Enferobacter aerogenes 
Morganella morganii 
Proteus vulgaris 

Anaerobic microorganisms 
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Bactemides distasonis 
Bacteroides ovatus 
Clostridium perffiingens 

Other microorganisms 
Mycoplasma hominis 
Ureaplasma urea&ticum 

NOTE: Mycobacterium tuberculosis and Mycobacterium avium-intracellulare complex 
organisms are commonly resistant to trovaftoxacin. 

NOTE: The activity of trovafloxacin against Treponema pallidurn has not been evaluated; 
however, other quinolones are not active against Treponema pallidurn. (See 
WARNINGS.) 

Susceptibility Tests: 

Dilution techniques: Quantitative methods are used to determine antimicrobial minimum 
inhibitory concentrations (MICs). These MlCs provide estimates of the susceptibility of 
bacteria to antimicrobial compounds. The MlCs should be determined using a standardized 
procedure. Standardized procedures are based on dilution methods’ (broth or agar) or 
equivalent with standardized inoculum concentrations and standardized concentrations of 
trovafloxacin mesylate powder. The MIC values should be interpreted according to the 
following criteria: 

For testing non-fastidious aerobic organisms 

MIC (uq/mL) Interpretation 
i 2.0 Susceptible (S) 

4.0 Intermediate (I) 
>_ 8.0 Resistant (R) 

For testing Haemophikrs spp.“: 

MIC (uq/mL) lnterpretationb 
5 1.0 Susceptible (S) 

a These interpretive standards are applicable only to broth microdilutioy susceptibility 
tests with Haemophilus spp. using Haemophilus Test Medium (HTM) 

b The current absence of data on resistant strains precludes defining any results other 
than ‘Susceptible’. Strains yielding MIC results suggestive of a ‘nonsusceptible’ 
category should be submitted to a reference laboratory for further testing. 

for testing Streptococcus spp. including Streptococcus pneumoniad: 

MIC (clq/mL) Interpretation 
< 1.0 Susceptible (S) 

2.0 Intermediate (I) 
2 4.0 Resistant (R) 

c These interpretive standards are applicable only to broth microdilution susceptibility 
tests using cation-adjusted Mueller-Hinton broth with 2 - 5 % lysed horse blood. 

For testing Neisseria gonotioeae*: 
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MIC (clq/mLl Iflterpretation 
IO.125 Susceptible (S) 

0.25 Intermediate (I) 
2 0.5 Resistant (R) 

’ These interpretive standards are applicable to agar dilution tests with GC agar base and 
1% defined growth supplement’. 

A report of “Susceptible” indicates that the pathogen is likely to be inhibited if the 
antimicrobial compound in the blood reaches the concentration usually achievable. A repon 
of “Intermediate” indicates that the result should be considered equivocal, and, if the 
microorganism is not fully susceptible to alternative, clinically feasible drugs, the test should 
be repeated. This category implies possible clinical applicability in body sites where the 
drug is physiologically concentrated or in situations where high dosage of drug can be used. 
This category also provides a buffer zone which prevents small uncontrolled technical 
factors from causing major discrepancies in interpretation. A report of “Resistant” indicates 
that the pathogen is not likely to be inhibited if the antimicrobial compound in the blood 
reaches the concentration usually achievable; other therapy should be selected. 
Standardized susceptibility test procedures require the use of laboratory control 
microorganisms to control the technical aspects of the laboratory procedures. Standard 
trovafloxacin mesylate powder should provide the following MIC values: 

Microorqanism MIC Ranqe (clq/mL) 
Escherich;a co/i ATCC 25922 0.004-0.016 
Staphylococcus aureus ATCC 292 13 0.008-0.03 
Pseudomonas aeruginosa ATCC 27853 0.25-2.0 
Enterococcus faecalis ATCC 29212 0.06-O-25 
Haemophilus influenzae’ ATCC 49247 0.004-0.016 
Streptococcus pneumoniae’ ATCC 496 19 0.06-0.25 
Neisseria gononhoeaeg ATCC 49226 0.004-0.016 

e This quality control range is applicable to only H. influenzae ATCC 49247 tested by a 

f 
microdilution procedure using HTM’. 
This quality control range is applicable to only S. pneumoniae ATCC 49619 tested by a 
microdilution procedure using cation-adjusted Mueller-Hinton broth with 25% lysed 
horse blood. 

‘- This quality control range is applicable to only N. gonorrhoeae ATCC 49226 tested by an 
agar dilution procedure using GC agar base with 1% defined growth supplement’ 

Diffusion Techniques: Quantitative methods that require measurement of zone diameters 
also provide reproducible estimates of the susceptibility of bacteria to antimicrobial 
compounds. One such standardized procedure’ requires the use of standardized inoculum 
concentrations. This procedure uses paper disks impregnated with trovafloxacin mesylate 
equivalent to 10 pg trovafloxacin to test the susceptibility of microorganisms to trovafloxacin. 

Reports from the laboratory providing results of the standard single-disk susceptibility test 
with a trovafloxacin mesylate disk (equivalent to 10 pg trovafloxacin) should be interpreted 
according to the following criteria: 

The following zone diameter interpretive criteria should be used for testing non-fastidious 
aerobic organisms: 

Zone Diameter (mm) Interpretation 
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2 17 Susceptible (S) 
14-16 Intermediate (I) 

5 13 Resistant (R) 

For testing Haemophilus ~pp.~: 
Zone Diameter (mm) 

222 

h 

interpretation’ 
Susceptible (S) 

These zone diameter standards are applicable only to tests with Haemophilus spp. 

I using HTM’. 
The current absence of data on resistant strains precludes defining any results other 
than ‘Susceptible’. Strains yielding MIC results suggestive of a ‘nonsusceptible’ 
category should be submitted to a reference laboratory fur further testing. 

For testing Streptococcus spp. including Streptococcus pneumoniae! 

Zone Diameter (mm) 
2 19 
18-16 
I 15 

Interpretation 
Susceptible (S) 
Intermediate (I) 
Resistant (R) 

1 These zone diameter standards only apply to tests performed using Mueller-Hinton agar 
supplemented with 5% sheep blood incubated in 5% CO2 

For testing Neisseria gonorrhoeaek: 

Zone Diameter (mm) 
237 
34-36 
533 

Interpretation 
Susceptible (S) 
Intermediate (I) 
Resistant (R) 

’ These interpretive standards are ap licable to disk diffusion tests with GC agar base 
and 1% defined growth supplemen s incubated in 5% COz. 

Interpretation should be as stated above for results using dilution techniques. Interpretation 
involves correlation of the diameter obtained in the disk test with the MIC for trovafloxacin. 

As with standardized dilution techniques. diffusion methods require the use of laboratory 
control microorganisms that are used to control the technical aspects of the laboratory 
procedures. For the diffusion technique, the trovafloxacin mesylate equivalent to lO-pg 
trovafloxacin disk should provide the following zone diameters in these laboratory quality 
control strains: 

Microorqanism Zone 
Escherichia co/i ATCC 25922 29-36 
Staphylococcus aureus ATCC 25923 29-35 
Pseudomonas aeruginosa ATCC 27853 21-27 
Haemophilus influenzae’ ATCC 49247 32-39 
Streptococcus pneumoniaem ATCC 496 19 2532 
Neisseria gonorrhoeae” ATCC 49226 42-55 

I This quality control limit applies to tests conducted with Haemophilus influenzae ATCC 
49247 using HTM’. 
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m This quality control range is applicable only to tests performed by disk diffusion using 

” Mueller-Hinton agar supplemented with 5% defibrinated sheep blood. 
This quality control range is only applicable to tests 
GC agar base and 1% defined growth supplemen?. 

performed by disk diffusion using 

Anaerobic techniques: For anaerobic bacteria, the susceptibility to trovafloxacin as MlCs 
can be determined by standardized test methods’. The MIC values obtained should be 
interpreted according to the following criteria: 

MIC (c1q/rnL) 
I2.0 

4.0 
2 8.0 

Interpretation 
Susceptible (S) 
Intermediate (I) 
Resistant (R) 

Interpretation is identical to that stated above for results using dilution techniques. 

As with other susceptibility techniques, the use of laboratory control microorganisms is 
required to control the technical aspects of the laboratory standardized procedures. 
Standardized trovafloxacin mesyiate powder should provide the following MIC values: 

Microorqanism 
Bacteroides fragilis ATCC 25285 
Bacteroides fhetaiotaomicron ATCC 29741 
Eubacleriumlentum ATCC43055 

MIC’ (&ml1 
0.125-0.5 
0.25-1.0 
0.251.0 

P These quality control ranges were derived from tests performed in the broth formulation 
of Wilkins-Chalgren agar. 

INDICATIONS AND USAGE 

TROVAN is indicated for the treatment of infections caused by susceptible strains of the 
designated microorganisms in the conditions listed below. (See DOSAGE AND 
ADMINISTRATION) 

Nosocomial pneumonia caused by Escherichia co& Pseudomonas aeruginosa, 
Haemophilus influenzae, or Staphy/ococcus aureus. As with other antimicrobials, where 
Pseudomonas aeruginosa is a documented or presumptive pathogen, combination therapy 
with either an aminoglycoside or aztreonam may be clinically indicated. 

Community acquired pneumonia caused by Streptococcus pneumoniae, Haemophilus 
innuenzae, Klebsiella pneumoniae, Staphylococcus aureus, Mycopiasma pneumoniae, 
Moraxelta catadalis, Legtinella pneumophila or Chlamydia pneumoniae. 

Acute bacterial exacerbation of chronic bronchitis caused by ffaemophilus infJuenzae, 
Moraxella catarrbalis, Streptococcus pneumoniae, Staphylococcus aureus, or Haeinophilus 
paiainffuenzae. 

Acute sinusitis caused by Haemophilus innuenzae, Moraxella catarrhalis, or Streptococcus 
pneumoniae. 
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Complicated intra-abdominal infections, including postsurgical infections caused by 
Escherichia coli, Bacteroides fragilis, viridans group streptococci, Pseudomonas aeruginosa, 
Klebsiella pneumoniae, Peptostfeptococcus species or Revote/la species. 

Gynecologic and pelvic infections including endomyometritis, parametritis, septic 
abortion and post-partum infections caused by fscherichia co/i, Bacteroides fragilis, 
viridans group streptococci, Enterococcus faecalis, Streptococcus agalactiae, 
Peptostreptococcus species, Prevotella species or Gardnerella vagina/is. 

Prophylaxis of infection associated with elective colorectal surgery, vaginal and 
abdominal hysterectomy. 

Uncomplicated skin and skin structure infections caused by Staphylococcus aureus, 
Streptococcus pyogenes or Streptococcus agalactiae. 

Complicated skin and skin structure infections, including diabetic foot infections, 
caused by Staphylococcus aureus, Streptococcus agalactiae, Pseudomonas aeruginosa, 
Enferococcus faecalis, Escherichia co/[ or Proteus mirabilis. NOTE: TROVAN has not been 
studied in the treatment of osteomyelitis. The safety and efficacy of TROVAN given for 2-t 
weeks have not been studied. (See PRECAUTIONS: General) 

Uncomplicated urinary tract infections (cystitis) caused by Escherichia co/i. 

Chronic bacterial prostatitis caused by Escherichia co/i, Enferococcus faecalis or 
Staphylococcus epidermidis. 

Uncomplicated urethral gonorrhea in males and endocervical and rectal gonorrhea in 
females caused by Neisseria gonorrhoeae. (See WARNINGS.) 

Cervicitis due to Chlamydia trachomatis. NOTE: In males with nongonococcal urethritis 
TROVAN was somewhat less effective than doxycycline. 

Pelvic inflammatory disease (mild to moderate) caused by Neisseria gonorrhoeae or 
Chlamydia trachomatis. 

608 CONTRAINDICATIONS 

609 
610 
611 

TROVAN is contraindicated in persons with a history of hypersensitivity to trovafloxacin, 
alatrofloxacin. quinolone antimicrobial agents or any other components of these products. 

612 WARNINGS 

613 
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THE SAFETY AND EFFECTIVENESS OF TROVAFLOXACtN IN PEDtATRlC 
POPULATIONS LESS THAN 18 YEARS OF AGE, PREGNANT WOMEN, AND NURSING 
WOMEN HAVE NOT BEEN ESTABLISHED. (See PRECAUTIONS: Pediatric Use, 
Pregnancy, and Nursing Mothers subsections.) 

As with other members of the quinolone class, trovatloxacin has caused arthropathy and/or 
chondrodysplasia in immature rats and dogs. The significance of these findings to humans 
is unknown (See ANIMAL PHARMACOLOGY.) 

Convulsions, increased intracranial pressure and psychosis have been reported in patients 
receiving quinolones. Quinolones may also cause central nervous system stimulation which 
may lead to tremors, restlessness, lightheadedness, confusion, hallucinations, paranoia, 
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depression, nightmares and insomnia. These reactions may occur following the first dose. 
If these reactions occur in patients receiving trovaftoxacin or alatrofloxacin, the drug should 
be discontinued and appropriate measures instituted. (See PRECAUTIONS: General. 
Information for Patients, Drug Interactions and ADVERSE REACTIONS.) 

As with other quinolones. TROVAN should be used with caution in patients with known or 
suspected CNS disorders, such as severe cerebral atherosclerosis, epilepsy, and other 
factors that predispose to seizures- (See ADVERSE REACTIONS.) 

Serious and occasionally fatal hypersensitivity and/or anaphytactic reactions have been 
reported in patients receiving therapy with quinolones. These reactions may occur following 
the first dose. Some reactions have been accompanied by cardiovascular collapse. 
hypotension/shock, seizure, loss of consciousness, tingling, angioedema (including tongue, 
laryngeal, throat or facial edema/swelling), airway obstruction (including bronchospasm, 
shortness of breath and acute respiratory distress), dyspnea, urticaria, itching and other 
serious skin reactions. 

TROVAN should be discontinued at the first appearance of a skin rash or any other sign of 
hypersensitivity. Serious acute hypersensitivity reactions may require treatment with 
epinephrine and other resuscitative measures, including oxygen, intravenous fluids, 
antihistamines, cot-t&steroids. pressor amines and airway management, as cknically 
indicated. (See PRECAUTIONS and ADVERSE REACTIONS.) 

Serious and sometimes fatal events, some due to hypersensitivity, and some due to 
uncertain etiology have been reported in patients receiving therapy with all antibiotics- 
These events may be severe and generally occur following the administration of multiple 
doses. Clinical manifestations may include one or more of the following: fever, rash or 
severe dermatologic reactions (e.g.. toxic epidermal necrolysis. Stevens-Johnson 
Syndrome); vasculitis, arthralgia, myalgia. serum sickness; allergic pneumonitis, interstitial 
nephritis; acute renal insufficiency or failure; hepatitis, jaundice, acute hepatic necrosis or 
failure; anemia, including hemolytic and aplastic; thrombocylopenia, including thrombotic 
thrombocytopenic purpura; leukopenia; agranulocytosis; pancytopenia; and/or other 
hematologic abnormalities. 

Pseudomembranous colitis has been reported with nearly all antibacterial agents, in&ding 
TROVAN, and may range in severity from mild to life-threatening. Therefore, it is important 
to consider this diagnosis in patients who present with diarrhea subsequent to the 
administration of any antibacterial agent. 

Treatment with antibacterial agents alters the flora of the colon and may permit overgrowth 
of clostridia. Studies indicate that a toxin produced by Closfridium dficile is the primary 
cause of “antibiotic-associated colitis.’ 

After the diagnosis of pseudomembranous colitis has been established, therapeutic 
measures should be initiated. Mild cases of pseudomembranous colitis usually respond to 
drug discontinuation alone. In moderate to severe cases, consideration should be given to 
management with fluids and electrolytes, protein supplementation, and treatment with an 
antibacterial drug clinically effective against C. diftcile colitis. (See ADVERSE 
REACTIONS.) 

Although not seen in TROVAN clinical trials, ruptures of the shoulder. hand, and Achilles 
tendons that required surgical repair or resulted in prolonged disability have been reported in 
patients receiving quinolones. TROVAN should be discontinued if the patient experiences 
pain, inflammation or rupture of a tendon. Patients should rest and refrain from exercise 
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until the diagnosis of tendinitis or tendon rupture has been confidently excluded. Tendon 
rupture can occur during or after therapy with quinolones. 

Trovafloxacin has not been shown to be effective in the treatment of syphilis. Antimicrobial 
agents used in high doses for short periods of time to treat gonorrhea may mask or delay 
the symptoms of incubating syphilis. All patients with gonorrhea should have a serologic test 
for syphilis at the time of diagnosis 

PRECAUTIONS 

General: 
Because TROVAN can cause elevations of liver function tests during or soon after 
prolonged therapy (i.e.. 221 days), periodic assessment of hepatic function is advisable. The 
safety and efficacy of TROVAN given for ~4 weeks have not been studied. (See ADVERSE 
REACTIONS) 

Moderate to severe phototoxicity reactions have been observed in patients who are exposed 
to direct sunlight while receiving some drugs in this dass. Therapy should be discontinued if 
phototoxicity (e.g.. a skin eruption, etc.) occurs. 

The safety and efficacy of TROVAN in patients with severe cirrhosis (Child-Pugh Class C) 
have not been studied. 
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Information for Patients: 

Patients should be advised: 

l that TROVAN Tablets may be taken without regard to meals; 

. that vitamins or minerals containing iron, aluminum-, or magnesium- base antacids, 
antacids containing citric acid buffered with sodium citrate, or sucralfate should be taken 
at least two hours before or two hours after taking TROVAN Tablets. (See Drug 
Interactions.); 

. that TROVAN may cause lightheadedness and/or dizziness. Diiness and/or 
lightheadedness was the most common adverse reaction reported, and for females 
under 45 years, it was reported significantly more frequently than in other groups. The 
incidence of dininess may be substantially reduced if TROVAN Tablets are taken at 
bedtime or with food. Patients should know how they react to trovafloxacin before they 
operate an automobile or machinery or engage in activities requiring mental alertness 
and coordination. (See WARNINGS and ADVERSE REACTIONS); 

. to discontinue treatment and inform their physician if they experience pain, inflammation 
or rupture of a tendon, and to rest and refrain from exercise until the diagnosis of 
tendinitis or tendon rupture has been confidently excluded; 

that TROVAN may be associated with hypersensitivity reactions, even following the first 
dose, and to discontinue the drug at the first sign of a skin rash, hives or other skin 
reactions, diffrcutty in swallowing or breathing, any swelling suggesting angioedema, 
(e.g., swelling of the lips, tongue, face, tightness of the throat, hoarseness), or other 
symptoms of an allergic reaction. (See WARNINGS and ADVERSE REACTIONS); 

to avoid excessive sunlight or artificial ultraviolet light (e.g.. tanning beds) while taking 
TROVAN and to discontinue therapy if phototoxicity (e.g., sunburn-like reaction or skin 
eruption) occurs. 

Drug Interactions: 

No significant interactions with theophyiline, cimetidine, digoxin, vvarfarin or cyclosporine 
have been observed with TROVAN Tablets (see CLINICAL PHARMACOLOGY). 

Minor pharmacokinetic interactions without clinical significance have been observed with co- 
administration of TROVAN Tablets with caffeine, omeprazole and calcium carbonate (see 
CLINICAL PHARMACOLOGY). 

Antacids, Sucralfate, and Iron: The absorption of oral trovafloxacin is significantly reduced 
by the concomitant administration of some antacids containing magnesium or aluminum, 
citric acid/sodium citrate (Bicitra”), as well as sucralfate and iron (as ferrous ions). The 
above oral agents should be taken at least two hours before or two hours %ter oral 
trovafloxacin administration (see CLINICAL PHARMACOLOGY). 

Morphine: Co-administration of intravenous morphine significantly reduces the absorption of 
oral trovafloxacin. Intravenous morphine should be administered at least 2 hours after oral 
TROVAN dosing in the fasted state and at least 4 hours afler oral TROVAN is taken with 
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food. Trovafloxacin administration had no effect on the pharmacokinetics of morphine or its 
metabolite, morphine6j3glucuronide. (See CLINICAL PHARMACOLOGY). 

Afatrofloxacin should not be co-administered with any solution containing muttivalent 
cations, e.g.. magnesium, through the same intravenous line- (See DOSAGE AND 
ADMINISTRATION) 

Laboratory Test Interactions: There are no reported laboratory test interactions. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: 

Long term studies in animals to determine the carcinogenic potential of trovafloxacin or 
alatrofloxacin have not been conducted. 

Trovafloxacin was not mutagenic in the Ames Salmonella reversion assay 
or CHO/l-iGPRT mammalian cell gene mutation assay and it was not clastogenic in 
mitogen-stimulated human lymphocytes or mouse bone marrow cells. A mouse 
micronucleus test conducted with alatrofloxacin was also negative. The positive response 
observed in the E. co/i bacterial mutagenicity assay may be due to the inhibition of DNA 
gyrase by trovafloxacin. 

Trovafloxacin and alatrofloxacin did not affect the fertility of male or female rats at oral and 
IV doses of 75 mglkglday and 50 mglkglday. respectively. These doses are 15 and 10 
times the recommended maximum human dose based on mg/kg or approximately 2 times 
based on mg/m2. However, oral doses of trovafloxacin at 200 mg/kg/day (40 times the 
recommended maximum human dose based on mg/kg or about 6 times based on mg/m2) 
were associated with increased preimplantation loss in rats. 

Pregnancy: Teratogenic Effects. Pregnancy Category C: 

An increase in skeletal variations was observed in rat fetuses after daily oral 75 mg/kg 
maternal doses of trovafloxacin (approximately 15 times the highest recommended human 
dose based cn mg/kg or twice the based upon body surface area) were adminis!ered during 
organogenesis. However, fetal skeletal variations were not observed in rats dosed orally with 
15 mg/kg trovafloxacin. Evidence of fetotoxicity (increased perinatal morality and decreased 
body weights) was also observed in rats at 75 mg/kg. Daily oral doses of trovafloxacin at 45 
mg/kg (approximately 9 times the highest recommended human dose based on mglkg or 
2.7 times based upon body surface area) in the rabbit were not associated with an increased 
incidence of fetal skeletal variations or malformations. 

An increase in skeletal variations and malformations was observed in rat fetuses after daily 
intravenous doses of alatrofloxacin at ~20 mglkglday (approximately 4 times the highest 
recommended human dose based on mg/kg or 0.6 times based upon body surface area) 
were administered to dams during organogenesis. In the rabbit, an increase in fetal skeletal 
malformations was also observed when 20 mg&gMay (approximately equal to the highest 
recommended human dose based upon body surface area) of alatrofloxacin was given 
intravenously during the period of organogenesis: Intravenous dosing of alatrofloxacin at 
6.5 mgkg in the rat or rabbit was not associated with an increased incidence of skeletal 
variations or malformations. Fetotoxicity and fetal skeletal malformations have been 
associated with other quinolones. 

Oral doses of trovafloxacin >5mg/kg were associated with an increased 
gestation time in rats and several dams at 75 mglkg experienced uterine dystocia 
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There are no adequate and well-controlled studies in pregnant women. TROVAN should be 
used during pregnancy only if the potential benefit justifies the potential risk to the fetus. 
(See WARNINGS) 

Nursing Mothers: 
Trovafloxacin is excreted in human milk and was found in measurable concentrations in the 
breast milk of lactating subjects (See CLINICAL PHARMACOLOGY, Distribution). 

Because of the potential for unknown effects from trovafloxacin in nursing infants from 
mothers taking trovafloxacin, a decision should be made either to discontinue nursing or to 
discontinue the drug, taking into account the importance of the drug to the mother. 

Pediatric Use: 
The safety and effectiveness of trovafloxacin in pediatric populations less than 18 years of 
age have not been established. Quinolones, including trovafloxacin, cause arthropathy and 
osteochondrosis in juvenile animals of several species. (See WARNINGS) 

Geriatric Use: 
In multiple-dose clinical trials of trovafloxacin, 27% of patients were r 65 years of age and 
12% of patients were 2 75 years of age. The overall incidence of drug-related adverse 
reactions, including central nervous system and gastrointestinal side effects, was less in the 
265 year group than the other age groups. 

ADVERSE REACTIONS 
Over 6000 patients have been treated with TROVAN in multidose clinical efficacy trials 
worldwide. 

In TROVAN s!udies the majority of adverse reactions were described as mild in nature (over 
90% were described as mild or moderate). TROVAN was discontinued for adverse events 
thought related to drug in 5% of patients (dizziness 2.4%. nausea 1.9%, headache 1.1%. 
and vomiting 1 .O%). 

Trovan@ Drug-Related Adverse Reactions (frequency 21%) 
in Multiple-Dose Clinical Trials 

Dininess 
Lightheadedness 
Nausea 
Headache 
Vomiting 
Diarrhea 
Abdominal pain 
Application/ 
injection/ 
insertion site 
reaction 
Vaginitis 

100 mg oral 200 mg oral 200 mg IV+ 300 mg IV+ 
qd 

(N=%9) 
200 mg oral 200 mg oral 

(N=1536) I sd ad 

< 1% 
2% 

< 1 O/o 
nla 

1% 

I 3% ! ~1% I 3% 
I 2% 2% 2% 

1% 1% 0% 
nla 5% 2% 

7 % < 1% < 1% 
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PrUritus I < 1% I < 1% I 2% 1 2% 
Rash c 1% < 1% 2% 2% 1 

Dizziness/lightheadedness on TROVAN is generally mild, lasts for a few hours following a 
dose, and in most cases, resolves with continued dosing. The incidence of dizziness and 
lightheadedness in TROVAN patients over 65 years is 3.1% and 0.6%. respectively. (See 
PRECAUTIONS: Information for Patients) 

TROVAN appears to have a low potential for phototoxicity. in clinical trials with TROVAN, 
only mild, treatment-related phototoxicity was observed in less than 0.03% (217096) of 
patients. 

Additional reported drug-related events in clinical trials (remotely, possibly, probably or 
unknown) that occurred in 4% of TROVAN-treated patients are: 

APPLlCATlON/lNJECTlON/lNClSlON/rNSERTION SITE: 
Application/incision/injection/insertion site device complications, inflammation, pain, edema 

AUTONOMiC NERVOUS: flushing, increased sweating, dry mouth, cold clammy skin, 
increased saliva 

CARDIOVASCULAR: peripheral edema, chest pain, thrombophlebitis, hypotension, 
palpitation, periorbital edema, hypertension, syncope, tachycardia. angina pectoris. 
bradycardia. peripheral ischemia, edema, dizziness postural 

CENTRAL & PERIPHERAL NERVOUS SYSTEM: confusion, paresthesia, vertigo, 
hypoesthesia, ataxia, convulsions. dysphonia. hypertonia. migraine, involuntary muscle 
contractions, speech disorder, encephalopathy. abnormal gait, hyperkinesia. hypokinesia. 
tongue paralysis, abnormal coordination. tremor, dyskinesia 

GASTROINTESTINAL: abdominal pain, altered bowel habit. constipation, diarrhea- 
Closfridium Mficile, dyspepsia. flatulence, loose stools. gastritis, dysphagia, increased 
appetite, gastroenteritis, rectal disorder, colitis, pseudomembranous colitis, enteritis, 
eructation, gastrointestinal disorder, melena, hiccup 

ORAL CAVtN: gingivitis, stomatitis, altered saliva, tongue disorder, tongue edema, tooth 
disorder, chelitis. halitosis 

GENERAUOTHER: fever, fatigue, pain, asthenia. moniliasis. hot flushes, back pain, chills, 
infection(bacterial. fungal), malaise, sepsis, alcohol intolerance, allergic reaction, 
anaphylactoid reaction, drug(other) toxicity/reaction, weight increase, weight decrease 

HEMATOPOIETK: anemia, granulocytopenia, hemorrhage unspecified. leukopenia. 
prothrombin decreased, thrombocythemia, thrombocytopenia 

LIVERIBILIARY: increased hepatic enzymes, hepatic function abnormal, bilirubinemia, 
discolored feces, jaundice 

METABOLIC/NUTRITIONAL: hyperglycemia, thirst 

MUSCULOSKELETAL: arthralgia, muscle cramps, myalgia, muscle weakness, skeletal 
pain. tendinitis, arthropathy 
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PSYCHIATRIC: anxiety. anorexia, agitation. nervousness, somnolence, insomnia, 
depression. amnesia, concentration impaired, depersonalization. dreaming abnormal, 
emotional lability, euphoria. hallucination, impotence, libido decreased-male, paroniria, 
thinking abnormal 

REPRODUCTIVE: Female: ieukot-rhea, menstrual disorder; 
Male: balanoposthitis 

RESPIRATORY: dyspnea. rhinitis. sinusitis, bronchospasm. coughing, epistaxis. respiratory 
insufficiency, upper respiratory tract infection, respiratory disorder, asthma, hemoptysis, 
hypoxia, strider 

SKIN/APPENDAGES: pruritus. pruritus ani, skin disorder, skin ulceration, angioedema, 
dermatitis, dermatitis fungal, photosensitivity skin reaction, seborrhea. skin exfoliation, 
urticaria 

SPECIAL SENSES: taste perversion, eye pain, abnormal vision, conjunctivitis, photophobia, 
conjuctival hemorrhage, hyperacusis. scotoma, tinnitus. visual field defect, diplopia. 
xerophthalmia 

URINARY SYSTEM: dysuria, face edema, micturition frequency, nephritis interstitial. renal 
failure acute, renal function abnormal, urinary incontinence 

LABORATORY CHANGES: Changes in laboratory parameters, without regard to drug 
relationship, occurring in ~1% of TROVAN treated patients were: Decreased hemoglobin 
and hematocrit; increased platelets; decreased and increased WBC; eosinophilia; increased 
ALT (SGPT). AST (SGOT). and alkaline phosphatase; decreased protein and albumin; 
increased BUN and creatinine; decreased sodium; and bicarbonate. It is not known whether 
these abnormalities were caused by the drug or the underlying condition being treated. 

The incidence and magnitude of liver function abnormalities with TROVAN were the same 
as comparator agents except in the only study in which oral TROVAN was administered for 
28 days. In this study (chronic bacterial prostatitis) nine percent (13/140) of TROVAN-treated 
patients experienced elevations of serum transaminases (AST and/or ALT) of 23 times the upper 
fimit of normal. These fir function test abnormalities generally developed at the end of, or following 
completion of, the planned 28day course of therapy, but were not associated with concurrent 
elevations of related laboratory measures of hepatic functjon (such as serum bilirubin. alkaline 
phosphatase, or lactate dehydrogenase). Patients were asymptomatic with these abnormalities, 
which genera& returned to normal within l-2 months after discontinuation of therapy. (See 
PRECAUTIONS - General.) 

OVERDOSAGE 

Trovafloxacin has a low order of acute toxicity. The minimum lethal oral dose in mice and 
rats was 2000 mg/kg or greater. The minimum lethal i.v. dose for the prodrug. alatrofloxacin. 
was 50-125 mgkg for mice and greater than 75 mg/kg for rats. Clinical signs observed 
included decreased activity and respiration, ataxia. ptosis. tremors and convulsions. 

In the event of acute oral overdosage. the stomach should be emptied by inducing vomiting 
or by gastric lavage. The patient should be carefully observed and given symptomatic and 
supportrve treatment. Adequate hydration should be maintained. Trovafloxacin is not 
efficiently removed from the body by hemodialysis. 
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DOSAGE GUIDELINES 
INFECTION’/LOCATION AND DAILY UNIT DOSE AND TOTAL 

TYPE ROUTE OF ADMlNlSTFWTlON DURATION 
Nosocomlal Pneumonia (See NOTE 300 mg I.V. followed by 200 mg 10-14 days 
1 below) Od 

Community Acquired Pneumonia 200 mg oral or 7-14 days 
200 mg I.V. followed by 200 mg 
oral 

P.tie Bacterial Exacerbation of 1OOmgoral 7-10 days 
Chronic Bronchltls 
Acute Smusitis 200 mg oral 10 days 
Complicated Intra-Abdominal 300 mg I.V. followed by 200 mg 7-14 days 
Infections, in&ding post-surgical oral 
infections 
Gynecologrc and Pelvic Infections 300 mg I.V. followed by 200 mg 7-14 days 

oral 
Surgical Prophylaxis - Eletive 200 mg I.V. or oral Single intravenous 
Coloredal Surgery (See NOTE 2 or oral dose within 
below.) 30 min. to 4 hours 

before surgery 
Surgrcal Prophylaxrs - Elective 200 mg 1-V. or oral Single intravenous 
Abdominal and Vaginal or oral dose within 
Hysterectomy (See NOTE 2 below ) 30 min. to 4 hours 

before surgery 
Skin and Skm Structure Infections. 100 mg Oral 7-10 days 
Uncomplicated 
Skin and Skin Structure Infections. 200 mg oral or 10-14 days 
Complicated, including dlabetlc foot 200 mg I.V. followed by 200 mg 
infections oral 
Uncomplicated Urinary Tract 100 mg oral 3 days 
Infections (cystitis) 
Chronic.Bacterial Prostatitis 200 mg oral 20 days 
Uncomplicated Urethral Gonorrhea 1OOmgoral Single Dose 
Males, Endocervical and Rectal 
Gonorrhea in Females 
Cervicitis due to Chlamydia 200 mg oral 5 days 
frachomafis 
Pelvic Inflammatory Disease (mild to 200 mg oral 14 days 
moderate) 

* due to the designated pathogens (See INDICATIONS AND USAGE) 

NOTE 1: As with other antimicrobials, where Pseudomonas aeruginosa is a documented or 
presumptive pathogen. combination therapy with either an aminoglycoside or aztreonam 
may be clinically indicated. 

NOTE 2: In patients where surgical prophylaxis with oral TROVAN is indicated, Bicitra” 
should not be given within 2 hours. (See PRECAUTIONS: Drug Interactions) 

The safety and efficacy of TROVAN use for >4 weeks have not been studied. (See 
PRECAUTIONS.) 

IMPAIRED RENAL FUNCTION: No adjustment in the dosage of TROVAN is necessary in 
patients \tivlth impaired renal function. Trovafloxacin is eliminated primarily by biliary 
excretion. Trovafloxacin is not efficiently removed from the body by hemodialysis. 
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CHRONIC HEPATIC DISEASE (cirrhosis): The following table provides dosing guidelines 
for patients with mild or moderate cirrhosis (Child-Pugh Class A and 6). There are no data in 
patients with severe cirrhosis (Child-Pugh Class C). 

--- 

991 

INDICATED DOSE (Normal hepatic function) CHRONIC HEPATIC DISEASE DOSE 
300 iv. mg 200 mg i.v. 
200 mg i.v. or oral 100 mg i.v. or oral. 
1OOmgOral 100 mg oral 

992 INTRAVENOUS ADMINISTRATION 
993 AFTER DILUTION WITH AN APPROPRIATE DILUENT TROVAN I.V. SHOULD BE 
994 ADMINISTERED BY INTRAVENOUS INFUSION OVER A PERIOD OF 60 MINUTES. 
995 CAUTION: RAPID OR BOLUS INTRAVENOUS INFUSION SHOULD BE AVOIDED. 
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TROVAN 1.V. is supplied in single-use vials containing a concentrated solution of 
alatrotloxacin mesyfate in Water for Injection (equivalent of 200 mg or 300 mg as 
trovafloxacin). Each mL contains alatrofloxacin mesyiate equivalent to 5 mg trovafloxacin. 
(See HOW SUPPLIED for container sizes.) THESE TROVAN 1-V. SINGLE-USE VIALS 
MUST BE FURTHER DILUTED WITH AN APPROPRIATE SOLUTION PRIOR TO 
INTRAVENOUS ADMINISTRATION. This parenteral drug product should be inspected 
visually for discoloration and particulate matter prior to dilution and administration. Since no 
preservative or bacteriostatic agent is present in this product, aseptic technique must be 
used in preparation of the final parenteral solution. 

PREPARATION OF ALATROFLOXACIN MESYlATE INJECTION FOR ADMINISTRATION 
The intravenous dose should be prepared by aseptically withdrawing the appropriate 
volume of concentrate from the vials of TROVAN I.V. This should be diluted with a suitable 
intravenous solution to a final concentration of 1-2 mg/mL. (See Compatible Intravenous 
Solutions.) The resulting solution should be infused over a period of 
60 minutes by direct infusion or through a Y-type intravenous infusion set which may already 
be in place. 

Since the vials are for single-use only, any unused portion should be discarded. 

Since only limited data are available on the compatibility of alatrofloxacin intravenous 
injection with other intravenous substances, additives or other medications should not be 
added to TROVAN I.V. in single-use vials or infused simultaneously through the same 
intravenous line. 

If the same intravenous line is used for sequential infusion of several different drugs, the line 
should be flushed before and after infusion of TROVAN 1-V. with an infusion solution 
compatible with TROVAN I.V. and with any other drug(s) administered via this common line. 

If TROVAN I.V. is to be given concomitantly with another drug, each drug should be given 
separately in accordance with the recommended dosage and route of administration for 
each drug. 

The desired dosage of TROVAN I.V. may be prepared according to the following chart: 

For example, to prepare a 200 mg dose at an infusion concentration of 2 mg/mL (as 
trovafloxacin), 40 mL of TROVAN I.V. is withdrawn from a vial and diluted with 60 mL of a 
compatible intravenous fluid to produce a total infusion solution volume of 100 mL. 

Compatible Intravenous Solutrons: 
5% Dextrose Injection, USP 
0.45% Sodium Chloride Injection. USP 
5% Dextrose and 0.45% Sodium Chloride Injection, USP 
5% Dextrose and 0.2% Sodium Chloride Injection, USP 
Lactated Ringer’s and 5% Dextrose Injection, USP 
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Stability of TROVAN I.V. as supplied: 
When stored under recommended conditions, TROVAN I-V., as supplied in (2&&) 40 mL 
or 60 mL vials, is stable through the expiration date printed on the label. 

Stability of TROVAN I.V. Following Dilution: 
TROVAN I-V., when diluted with the following intravenous solutions to concentrations of 
0.5 to 2.0 mg/mL (as trovafloxacin), is physically and chemically stable for up to 7 days 
when refrigerated or up to 3 days at room temperature stored in glass bottles or plastic 
(PVC type) intravenous containers. 

HOW SUPPLIED 
Tablets 
TROVAN (trovafloxacin mesyiate) Tablets are available as blue, film-coated tablets. The 
100 mg tablets are round and contain trovafloxacin mesyiate equivalent to 100 mg 
trovafloxacin. The 200 mg tablets-are modified oval-shaped and contain trovafloxacin 
mesylate equivalent to 200 mg trovafloxacin. 

TROVAN Tablets are packaged and in unit dose blister strips in the following configurations: 

lOO-mg tablets: color: blue; shape: round 
debossing: ‘PFIZER” on side 1 and 378” on side 2 
Bottles of 30 (NDC 0049-3780-30) 
Unit Dose/ 40 tablets (NDC 0049-3780-43) 

2Wmg tablets: color blue; shape: modified oval 
debossing: ‘PFIZER” on side 1 and ‘379” on side 2 
Bottles of 30 (NDC 0049-3790-30) 
Unit Dose/ 40 tablets (NDC 0049-3790-43) 

Storage 
TROVAN Tablets should be stored at 15 “C to 30 “C (59 “F to 86 “F) in well-closed 
containers. 

Injection 
TROVAN is also available for intravenous administration as the prodrug, TROVAN I.V. 
(alatrotloxacin mesyiate injection), in the following configurations: 
Single-use vials containing a clear, colorless to pale-yellow concentrated solution of 
alatrofloxacin mesylate equivalent to 5 mg trovafloxacin/mL. 

5 mg/mL. 40 mL, 200 mg 
Unit dose package (NDC 0049-3890-28) 

- 

5 mg/mL. 60 mL, 300 mg 
Unit dose package (NDC 0049-3900-28) 

Storage 
TROVAN I.V. should be stored at 15 “C to 30 “C (59 “F to 86 “F). Protect From Light. Do 
Not Freeze. 

ANIMAL PHARMACOLOGY: 

Quinolones fir;v~ been shown to cause arthropathy in immature animals. 
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Arthropathy and chondrodysptasia were observed in immature animals given trovafloxacin 
(See WARNINGS). 

At doses from 10 to 15 trmes the human dose base on a mg/kg or approximately 3 to 
5 times based on mg/m’, trovafloxacin has been shown to cause arthropathy in immature 
rats and dogs. In addition, these drugs are associated with an increased incidence of 
chondrodysplasia in rats compared to controls. There is no evidence of arthropathies in fully 
mature rats and dogs at doses from 40 or 10 times the human dose based on mg/kg or 
approximately 5 times based on mglm’ for a 6 month exposure period. 

Unlike some=other members of the quinolone class, crystalluria and ocular toxicity were not 
observed in chronic safety studies with rats or dogs with either trovafloxacin or its prodrug, 
alatrofloxacin. 

Quinolones have been reported to have proconvulsant activity that is exacerbated with 
concomitant use of non-steroidal antiinflammatory drugs (NSAIDS). Neither trovafloxacin 
administered orally at 500 mg/kg. nor alatrofloxacin administered intravenously at 75 mg/kg, 
showed an increase in measures of seizure activity in mice at doses when used in 
combination with the active metabolite of the NSAID. fenbufen. 

As with other members of the quinolone class, trovafloxacin at doses 5 to 10 times the 
human dose based on mglkg or 1 to 5 times the human dose based on mg/m’ produces 
testicular degeneration in rats and dogs dosed for 6 months. 

At a dose of trovafloxacin 10 times the highest human dose based on mg/kg or 
approximately 5 times based on mg/m*, elevated liver enzyme levels which correlated with 
centrilobar hepatocellular vacuolar degeneration and necrosis were observed in dogs in a 
6 month study, A subsequent study demonstrated reversibility of these effects when 
trovaf!oxacin was discontinued. 

CLINICAL STUDIES 

Acute Sacterial Exacerbation of Chronic Bronchitis 
Patients with clinically documented acute bacterial exacerbation of chronic bronchitis 
participated in a randomized, double blind, multicenter trial comparing oral trovafloxacin 
(100mg once daily) with oral clarithromycin (5OOmg twice daily) for 7 days. The clinical 
success rate (cure + improvement, with no need for further antibiotic therapy) at the End of 
Treatment was 89% (181/203) and 85% (160/l 88) for trovafloxacin and clarithromycin 
respectively. The clinical success rate at the End of Study (Day 28) was 80% (158/l 97) and 
74% (1 s/l 78) for trovafloxacin and clarithromycin respectively. 

The following are the clinical success rates for the clinically evaluable groups by pathogen: 

End of Treatment End of Study 
Pathogen Trovafloxacin Clarithromycin Trovafloxacin Clarithromycin 

100 mg 500 mg BID 100 mg 500 mg BID 

tf. influenzac 92% (24/26) 89% (16/I 8) 92% (24/26) 44% (7/16)' 
M. catarrhalis 78% (14118) 80% ( 16/20) 71% (12/17) 74% (14/19) 

S. pneumoniae 100% (7/7) 91% (10/l 1) 66% (S/7) 91% (10/l 1) 
H. 100% (616) 86%(6n) 100% (6/6) 86%(6f7) 

parainfluenzae I I 
Saureus 1 93%(13/14) 1 83%(10/12) 1 85%(11/13) 75% (9/12) 

- 
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*p= 0.001 

Of the above patients with clinical failure at end of treatment or study, no trovafloxacin and 2 
clarithromycin patients (both Wnfluenzae) had positive post treatment cultures for the 
baseline pathogen. There was no emergence of resistance in either treatment group. 
Fewer patients required hospitalization during study (Day l-35) in the trovafloxacin group 
(3/210) than in the clarithromycin group (10/200). pa.039. 

Hospitalized Community Acquired Pneumonia 
Adult patients with clinically and radiologically documented community acquired pneumonia, 
requiring hospitalization and initial intravenous therapy, participated in two randomized, 
multicenter. double-blind, double-dummy trials. The first trial compared intravenous 
alatrofloxacin (200mg once daily for 2 to 7 days) followed by oral trovafloxacin (200mg once 
daily) for a total of 7 to 14 days of therapy to intravenous ciprofloxacin (400mg BID) plus 
ampicillin (500mg 010) for 2 to 7 days followed by oral ciprofloxacin (500mg BID) plus 
amoxicillin (SOOmg TID) for a total of 7 to 14 days of therapy. The second study compared 
intravenous alatrofloxacin (200mg once daily for 2 to 7 days) followed by oral trovaffoxacin 
(200mg once daily) for a total of 7 to 14 days of therapy to intravenous ceftriaxone (1 OOOmg 
once daily for 2 to 7 days) followed by oral cefpodoxime (400mg BID) for 7 to 14 days of 
total therapy with optional blinded erythromycin added to the ceftriaxonekefpodoxime arm if 
an atypical pneumonia was suspected. 

The clinical success rate (cure + improvement with no need for further antibiotic therapy) at 
the End of Treatment was 90% (31 l/346) and 90% (3251363) for TROVAN and the 
comparator agents respectively. The clinical success rate at. the End of Study (Day 30) was 
86% (256/299) and 85% (283/334) for TROVAN and the comparator agents respectively. 
All cause mortality (Day l-35) was 2.45% (101408) on TROVAN and 5.45% (23/422) on the 
comparator agents. 

The following outcomes are the clinical success rates for the clinically evaluable patient 
groups by pathogen in these two studies: 

Of the above patients with clinical failure at end of treatment or study, only one alatrofloxacin 
patient (H. influenzae + S .pneumoniae) and one ceftriaxone + erythromycin patient 
(Legionella) had a microbiologically confirmed persistent pathogen at the time of failure with 
no emergence of resistance in either study. 

Nosocomial Pneumonia 
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Adult patients with clinically and radiologically documented nosocomial pneumonia, 
participated in a randomized, multicenter, double-blind, double-dummy trial comparing 
intravenous alatrofloxacin (300mg once daily for 2 to 7 days) followed by oral trovafloxacin 
(200mg once daily) for a total of 7 to 14 days of therapy to intravenous ciprofloxacin (400mg 
BID) for 2 to 7 days followed by oral ciprofloxacin (750mg BID) for a total of 7 to 14 days of 
therapy with optional blinded clindamycin or metronidazole added to the ciprofloxacin arm if 
an anaerobic pneumonia was suspected. In subjects with documented Pseudomonas 
infection or methicillin-resistant S. aureus, aztreonam or vancomycin, respectively, could 
have been added to either treatment regimen. 

The clinical success rate (cure + improvement with no need for further antibiotic therapy) at 
the End of Treatment was 77% (68188) and 78% (791101) for TROVAN and ciprofloxacin 
respectively. The clinical success rate at the End of Study (Day 30) was 69% (50/72) and 
68% (54/79) for TROVAN and ciprofloxacin respectively. 

The following outcomes are the clinical success rates for the clinically evaluable patient 
groups by pathogen: 

Pathogen 
P. aeruginosa 

End of Treatment End of Study 
TROVAN Ciprofloxacin TROVAN Ciprofloxacin 

67% (10/15) 55% (6/l 1) 62% (8113) 25% (2/8) 

H. influenzae 88% (7/8) 89% (819) 83% (5/6) 86% (S/7) 
E. coli 71% (5/T) 80% (415) 50% (316) 80% (415) 
S. aureus 64% (7/l 1) 80% (8/l 0) 50% (4/8) 67% (4/6) 

Of the above patients with clinical failure at end of treatment or study, two alatrofloxacin 
patients (Saureas, P.aeruginosa) and 4 ciprofloxacin patients (all P.aeruginosa) had a 
microbiologically confirmed persistent pathogen at the time of failure. Three of the 4 
ciprofloxacin patients with clinical failure and persistence had emergence of resistance with 
none on alatrofloxacin. 

Complicated Intra-Abdominal Infections 
Patients hospitalized with clinically-documented, complicated intra-abdominal infections, 
including post-surgical infections participated in a randomized, double-blind, multicenter trial 
comparing intravenous alatrofloxacin (300 mg once daily) followed by oral trovafloxacin (200 
mg once daily) to intravenous imipenemkilastatin (1 g q8h) followed by oral 
amoxicillinklavulanic acid (500 mg TID) for a maximum of 7 4 days of therapy. The clinical 
success rate (cure + improvement) at the End of Treatment was 88% (136/l 55) and 86% 
(122/142) for alatrofloxacin-+trovafloxacin and imipenernkilastatin-+amoxicillin/clavulanic 
acid, respectively. The clinical success rate at the End of Study (Day 30) was 83% 
(129/l 56) and 84% (127/l 52) for alatrofloxacin-+trovafloxacin and 
imipenern/cilastatin-+amoxicillinklavulanic acid respectively. 

The following are the clinical success rates for the clinically-evaluable patient groups by 
pathogen: 

Pathogen 

E. coli 

End of Treatment End of Study 
TROVAN ImipenernICila TROVAN ImipenemKila 

AmoxKlav Amox./Clav 
94% (72f77) 90% (Q/58) 86% (66/77) 86% (51/59) 
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Bacteroides fragilis 97%(30/31) 82% (28134) 84%(26/31) 75% (27/36) 
viridans group 90% (18/20) 83% (19123) 90% (18/20) 78% (18123) 
streptococci 
Pseudomonas 94% (15f16) 82% (14/17) 88% (14/16) 83% (15118) 
a eruginosa 
Klebsiella pneumoniae 8O%(lU15) 71% (10114) 67% (1005) 71% (10/14L 
Peptostreptococcus spp. SS%( lUl4) 88% (7/8) 79% (11/14) 75% (618) 
Prevotella spp. 77% (10/13) , 50% (2/4) 77% (1003) 60% (3/5) 

Of patients with a baseline pathogen and a clinical response of failure at the End of Study, 9 
of 26 on TROVAN and 10 of 21 on imipenem/cilastatin had microbiologically-confirmed 
persistence of the baseline pathogen with no emergence of resistance in either group. 

CAUTION: FEDERAL (USA) LAW PROHIBITS DISPENSING WITHOUT A 
PRESCRIPTION. 
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